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NEW for PRODUCTS STORAGE: 30,000- 
barrel tank with Wyatt's Pontoon Type 
Floating Roof. 


CONE ROOF to FLOATING ROOF: After repairs to bottom and shell and addition of a top ring with wind girder, 
this 55,000-barrel riveted tank was restored to sour crude service—its capacity increased to 58,600 barrels. 
Wyatt’s Pontoon Type Floating Roof reduces Evaporation and Corrosion and prevents Fire. 
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company. 


Wyatt's Plastics, Inc. 
Plastics and rubber products for the processing 
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Sphere was designed for 15 PSI. 
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do 
you 
screen or 
size 
dry chemicals 


get the facts on ¢ : 
BAR-NUN Rotary SIFTERS 


Features include: 


Stainless steel product zone. 


Rapid, accurate separations, 
achieved by complete, single 
plane, rotary motion. 

Big capacity in limited floor 
space. 

Easy cleaning, sanitation. 


Screens totally enclosed in 
dust-tight box. 
All-mechanical, heavy duty 
assembly of base, drive and 
box, for vibrationless opera- 
tion—and durability. 


Process plant installations prove 
the Model “M” Bar-Nun Rotary 
Sifter the lowest cost sifter over a 
period of years. Available with 
from 2 to 78 square feet of screen 
surface, for single or multiple sepa- 
rations of dry materials, as fine as 
325 mesh. 


Send for 6-page Bulletin 503. 


Specific r dati ond 
engineering service without obligation. 


FEEDING + MIXING - SIFTING - WEIGHING - PACKING 
EQUIPMENT FOR THE PROCESS INDUSTRIES 


B.F. Gump Co. 


Engineers & Manulacturers Since 1872 
1311 S. Cicero Avenve * Chicago 50, Illinols 
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Separated f § 


By effecting clean separation of liquid from vapor In evaporators, by controlling liquid carry-over 
Yorkmesh Demisters improve process vessel per- product loss is avoided, and high purity condensate 
is suitable for boiler feedwater or process use. 


formance. 


In distillation equipment liquid entrainment is 
controlled, giving better quality overhead products 
even at increased thruput rates. 


In steam drums the result is clean, dry steam. 


In vent stacks Yorkmesh Demisters contribute to 
the solution of air pollution problems. 


In refinery vacuum towers, higher quality gos 


oil means higher conversion rates to gasoline in the 

esbasaiine, Write for Bulletin 17 and a complete list of the 
many case histories available from our 

In absorbers, loss of absorbing liquid is pre- technical library. 


In separator Is and knock- drums 


In compressor suction drums, complete liquid 
separation decreases compressor maintenance. OTTO H. YORK COMPANY, INC. 
6 Central Avenue, West Orange, N.J. 


Specialists in FLUIDS SEPARATION f§ ENGINEERS and MANUFACTURERS 
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counterflow is key... 


to rapid, thorough mixing in 


reanco Spiral Ribbon Mixers 


You'll cut processing time, increase mixing 
efficiency with Readco Spiral Ribbon Mixers 


Counterflow action of ribbon agitators accounts for thorough, high- 
speed blending, assures equal mixing throughout the entire volume. 


Designed for batch or continuous mixing or blending of pulverized, 
granular, dry or wet materials, these mixers are supplied for opera- 
tion under pressure or vacuum, with or without temperature con- 
trolling jackets. 


Heavy-duty construction of carbon or stainless steel permits efficient 
service under long runs and rugged operating conditions. Working 
capacities range from 1 to 650 cubic feet. 


For more information see Chemical Engineering Catalog pages 1483 


to 1490... or write direct. 
STANDARD . 


Whatever the mixing job: a READCO mixer! York, Pennsylvania 


‘Capito! Products Corporation 


@ CHEMICAL ENGINEERING PROGRESS, (Vol. 54, No. 3) March 1958 


+ . 
4 
| 


CONTROL OBJECTIONABLE FUMES, GASES, VAPORS 
with an economical SK Fume Scrubber 


A food plant in California uses an SK Fume Scrubber to con- 


dense steam and scrub oil vapors from cooking vats. A large 
chemical manufacturing plant on the eastern seaboard uses a 
battery of SK Fume Scrubbers to condense steam and purge 
an SK Fig. 4010 Fume Scrubber entrained gas containing H,SO,, SO:, HS, TiO», and ore dust. 
. A mid-western manufacturer uses SK Fume Scrubbers to vent 
oleum tanks. A soap maker in Pennsylvania uses a scrubber 
to remove ammonia fumes from a plant building and cool the 
building at the same time. 

From coast to coast, chemical and food processing plants, 
refineries, paint and varnish manufacturers, fertilizer, and 
other manufacturing plants are using SK Fume Scrubbers to 
control objectionable—sometimes dangerous—fumes, gases, 
vapors, and dusts. 

These manufacturers have found that SK Fume Scrubbers 
are reasonably low in initial cost, require little maintenance, 
and are an effective means for conforming to local ordinances 
which prohibit the pollution of air. 

Made in a wide range of sizes from cast iron, steel plate, 
Haveg, stoneware, or other materials or with linings of rubber 
or Polyvinyl Chloride, or other synthetic materials, SK Fume 
Scrubbers can help you solve a fume or dust problem. Why not 
get the whole story. Send for Bulletin 4R which contains com- 
plete information on SK Fume Scrubbers. 


Schule and Koerlm 


VALVES: Ask for Condensed Bulletin ¥-1. COMPANY 
NEAT TRANSFER APPARATUS: Ask for Condensed Bulletin 41-1. MANUFACTURING ENGINEERS SINCE 1876 
GEAR PUMPS: Ask for Bulletin 17-A 2245 State Road, Cornwelis Heights, Bucks County, Pa. 
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noted and quoted — 


PRIVILEGED CLASS 


Johan Bijorksten 


ere is my reply to your question: 

“Do you think that educational in- 
stitutions are becoming too deeply in- 
volved in nonfundamental industrial 
research and development?” 

When Scandinavia was still a primi- 
tive farming country, it was customary 
that every farm household should fur- 
nish one armed man to the army in 
case of war. With the advent of cav- 
alry, it was desired to provide an in- 
centive to farmers to incur the extra 
expense of furnishing horse and cav- 
alry arms. Therefore it was decided 
that those households who provided a 
mounted man with horse and equip- 
ment should be free from paying any 
taxes to the government. This free- 
dom from taxes then gradually became 
hereditary and gave rise to the nobil- 
ity, the powerful group which for cen- 
turies dominated European life and 
politics. 

Our legislators have conferred the 
same privilege of tax exemption on our 
educational and nonprofit research in- 
stitutions. Today taxes are much 


steeper than in the Middle Ages and 


President, Bjorksten Research Laboratories, Inc., 
Madison, Wisconsin 


the advantage conferred is thus com- 
mensurately larger. It seems natural 
that this new privileged group should 
take every advantage of this situation 
and enter not only the field of commer- 
cial research, which has been done on 
an increasing scale, but also 
every other form of commercial en- 
deavor. The law schools should prac- 
tice law for the public for compensa- 
tion; engineering colleges should oper- 
ate factories, oil fields, and refineries; 
and business schools, department and 
chain stores as a part of their educa- 
tional activities and to strengthen the 
financial positions of universities. 

As these tax-free activities increase 
in scope, taxes on remaining unprivi- 
leged classes of the population will in- 
crease in proportion. A shift of power 
will thus take place; large industry 
and large unions will be relegated to a 
dwindling stature. Government, facing 
diminishing returns, will have to cur- 
tail its budget. The power of money 
will come to rest in the new privileged 
class of the tax-free universities and 
foundations. 


From our standpoint as scientists or 
as members of a learned profession, 
this must be regarded as a favorable 
development. Certainly, the average 
intelligence and qualifications in the 
academic groups are already on a level 
which compares favorably with any 
other group. When the logical pur- 
suit of the tax-free activities has 
brought about a concentration of finan- 
cial power in the universities, there 
will be [an] ever-increasing accumu- 
lation of the best talents to the tax- 
free institutions. This may herald an 
era where the scientists [and 
other educated groups] will be in 
reality, if not in name, the ruling 
group and when reason and sound 
judgment will prevail. 

From the standpoint of those using 
the commercial research services of 
tax-free institutions, the immediate 
key question appears to be whether 
exclusive assignments of patents from 
such institutions are valid and will al- 
ways be held so, or whether or not any 
taxpayer might claim some share in 
developments from tax-free institu- 
tions. It is to be hoped that legisla- 
tion will be enacted to make fully clear 
that the tax-paying public has no share 
in the commercial inventions made at 
tax-free institutions, so that this re- 
maining obstacle to the advent of a 
new privileged class of scientists will 
be removed. 


From Your Consultant, January, 1958. 
Assoc. C Iting Chemists and 
Chemical Engrs., Inc. 


RUNNING SCARED 


or, The Advantages of Insecurity 


E. P. Partridge * 

S a young engineer goes about 

prospecting for a job, many inter- 
viewers will enquire, “What are you?” 
What they mean is, “Do you have a 
degree which leads people to con- 
sider you a chemical engineer, or a 
mechanical engineer, etc.” 

A much more significant question 
would be, “What are you trying to 
become?” This is more important be- 
cause you will be “becoming” all your 
life. And today the young engineer 
will be struggling against a serious 
handicap in his process of “becoming.” 

The handicap is not a business reces- 
sion—all economists graphs point up- 
ward for the future... . Today, any 
young engineer can have his choice 
of at least ten jobs, his real income 
will be slightly more than double mine 
when I began in 1925. His future will 
be protected by medical, surgical and 


*In a speech on Student's Night of the 
Pittsburgh Section, A.1.Ch.E. 
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Hagan Chemicals and Controls, Inc. 
Pittsburgh, Pa. 


hospitalization insurance; unemploy- 
ment insurance; severance pay; profit- 
sharing; pension; and social security. 
He has it made. Why worry about 
anything ? 

This is truly a serious handicap. 
You go farther and have more fun 
if you run scared. I don’t mean a 
state of panic, I mean a state of mind 
which keeps you saying, “I should 
have thought of that,” instead of “You 
didn’t tell me to do it.” 

Of course if you accept responsi- 
bility you will inevitably feel the 
weight of it on your mind. You'll 
worry. You'll feel uncomfortable. No- 
body likes to feel uncomfortable. So 
the majority of men .. . seek security 
rather than responsibility. Their ideal 
job is one where everything that goes 
well is a result of their good work, 
and everything that goes wrong is the 
fault of someone else, say an incom- 
petent boss or a dumb assistant... . 

How much can be expected of an 


engineer is illustrated by the experi- 


ence of a man, now retired, who 
worked for many years for one of the 
large steel mills in the Pittsburgh 
area. As a young engineer he was 
made responsible for all plant water. 
. . . He discovered to his horror that 
if one pump taking water from the 
river went out of service the entire 
plant operation must inevitably shut 
down. He convinced his boss, and his 
boss’s boss, all the way up to the 
president, that a second pump should 
be purchased. But the president took 
a long look at the cost and said, “no.” 
Not many months later the pump 
failed, the mill shut down, and the 
young engineer was promptly called 
to the president’s office. He 
pointed out that he had warned... 
had even argued with the president 


himself . . . could not be blamed for 
the catastrophe. “Yes,” roared the 
president, “but if we needed that 


extra pump, it was your job to con- 
vince me!” 

When I stated my thesis that you 
go farther and have more fun if you 
run scared, I meant both points. 


(Continued on page 16) 
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Phermal Efficiency in 
HEAT EXCHANGERS 
for the 

PETRO-CHEMICAL INDUSTRY 


> 


ie has been our privilege to serve many of the major companies in the petro- 
chemical industry. A long list of satisfied customers attest to the superiority in design 
and workmanship, the unexcelled quality of construction, competitive price and 
lower maintenance factor of heat exchangers made by Texas Metal. We look forward 
to an opportunity for offering engineering counsel on any of your heat transfer 
problems and invite your inquiries. 


TEXAS METAL FABRICATING COMPANY 


P. 0. BOX 7567 HOUSTON 7, TEXAS 


‘ Qualified for Construction in Ferrous 
ASME Code Construction and Non-Ferrous Materials 


Our Tenth Anniversary of Service to the Petro-Chemical Industry 
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I-R design permits cylinder arrange- 
ment for best gas flow; three large 
cylinders handle coke oven gas in first 
stage, three in second stage. Others 
compress synthesis gas in three stages. 


This is one of two ten-cylinder Ingersoll-Rand 6000-hp HHE compressors —the 
largest motor-driven reciprocating compressors in operation —on ammonia syn- 
thesis at the Geneva Works of Columbia-Geneva Steel, Geneva, Utah. Each unit 
simultaneously compresses coke-oven gas in two stages to 200 psi, and synthesis 
gas in three stages to 5300 psi. Théy are installed in the nation’s first major steel- 
mill coke-oven-gas ammonia plant, engineered and constructed by Blaw Knox. 


Above are two 2000-hp HHE’s on air 
separation service. Each compresses 
oil-free air to 80 psi, and nitrogen in 
four stages to 2800 psi. The air cylin- 
ders are among the largest non- 
lubricated cylinders ever built. 
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This 1750-hp Ingersoll-Rand HHE com- 
pressor at the Geneva Works handles 
fuel gas (coke-oven gas after removal 
of hydrogen and carbon dioxide) for 
use in the steel mill. All of these HHE’s 
are installed in the same building. 
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Two 6000-hp Ingersoll-Rand 


RECIPROCATING COMPRESSORS 


units now in operation at 
Columbia-Geneva Steel’s* 
NEW NITROGEN PLANT 


America’s largest electric-driven reciprocating com- 
pressors are now at work in America’s first steel-mill 
synthetic ammonia plant. Two ten-cylinder, 6000-hp 
Ingersoll-Rand HHE compressors—the first units of 
such size ever put into operation—are at the Geneva 
Works of U.S. Steel's Columbia-Geneva Steel Division 
in Geneva, Utah. The plant was engineered and con- 
structed by Blaw Knox Company, and employs almost 
20,000 hp of Ingersoll-Rand compressors, both recipro- 
cating and centrifugal. 

Big process jobs like this one require heavy-duty 
compressors that are engineered to the job. Compres- 
sors of this magnitude are not “off-the-shelf” items. At 
Ingersoll-Rand, each HHE compressor is carefully 
engineered from the ground up to fit the needs of its 
particular job. 

First of all, the proper compressor cylinders are 


This 2800-hp I-R centrifugal compres- 
sor handles air for ammonia oxidation. 
The hot nitrogen from this reaction 


goes through an I-R expander—a 
power recovery turbine —which helps 
to drive the compressor itself. 


* Division of U.S. Steel 


designed. They have to be of the right size, type and 
materials to suit the volumes, pressures and gases 
involved. No one can match the wide range of compres- 
sor cylinders built by Ingersoll-Rand, and the correct 
valving is assured by I-R’s own valve design and 
manufacturing departments. 

The cylinders must be arranged on the frame in the 
best sequence, and at the same time the crankshaft is 
specially designed for best running balance, smoothest 
torque and smoothest gas flow. These Ingersoll-Rand 
methods of individual project analysis have been 
proven in hundreds of process installations. 

The world’s most comprehensive compressor experi- 
ence, in process and all other compressor applications, 
is offered by Ingersoll-Rand. Contact your I-R repre- 
sentative or write now for more information on HHE 
and other compressors for process services. 


11 Broadway, New York 4, N.Y. 


Ingersoll-Ran 


COMPRESSORS CONDENSERS 
VACUUM EQUIPMENT AIR & ELECTRIC TOOLS 
ROCK DRILLS PUMPS 
GAS & DIESEL ENGINES TURBO-BLOWERS 
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Pump Buyers are saying this 
about Peerless Process Pumps — 


FERLESC 


HERE ARE 4 


THEY OFFER the type of 
quality construction that 
measures up to any stand- 
ard. Continual checking at 
every stage of manufacture 

uarantees the buyer per- 
me he can count on 


in the field. The best! 


12 


CONVINCING REASONS 


THEY PROVIDE the per- 
formance you expect and 
pay for, backed by actual 
operating records of Peerless 
pumps in installations like 
yours. Durability, depend- 
ability, efficiency —all 


proved in service. 


Putting 


Piants: LOS 


Offices New York! 
and Lubbock Tex 


HY: 


fdeasito 


(q 


Work 


FOOD MAGHINE Y AND CHEMICAL CORPORATION 
Peerless Pump Division 


GELES 31. CALIFORNIA and INDIANAPOL'IS 8 


fanta St Louis, Phoenix, San Francisco Chicago. Fresno. Los Angele 
Albuquerque. Distrigutors in Principal Cities Consult your telephone directory 


THEY MEET exactly every 
pes ing requirement, 
vandle any job in your sys- 
tem that calls for a pump. 
The complete Peerless 
range offers all types of 
chemical process pumps, in 
all sizes and frames. 
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AN EXAMPLE of Peerless 


research is this recently 
released bulletin on the 
effects of radial loads in 
process pumps, “MECHANI- 
CAL CONSIDERATION IN 
Pump Desicn.” Request 
Bulletin No. EM-79. 


INDIANA 
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PRO CDSS SIM 


is it? 


Process Simulation is a technique of equating 
electronically the operation of a given process 
whether chemical or petroleum. 


Essentially it involves the use of analog com- 
puting equipment whose components can 
operate on d-c voltages in the same manner 
that a refinery operates on the material which 
it is processing. 


Process Simulation, applied to a process de- 
sign problem, provides the engineer with a 
miniature process plant at his fingertips, one 
which can be quickly and conveniently man- 
ipulated to operate in any way he chooses, 
either as it should, or even as it shouldn't. 


The desirability of applying Process Simu- 
lation to your design problems can be quickly 
and economically explored at Electronic 
Associates, Inc. computation centers in Prince- 
ton, New Jersey; Los Angeles, California; 
and Brussels, Belgium. 


COMES OF AGE 


Detailed information can-be obtained by mail, wire or telephone : 


Electronic Associates, inc. 
Manufacturers of [| Precision Analog Computing Equipment 
LONG BRANCH, NEW JERSEY Dept. CP-3 


SEE ELECTRONIC ASSOCIATES 


Equipment demonstrated at the IRE Show, March 24-27, 
The Coliseum, N. Y. Our booth numbers ore 1202 to 1208 


CHEMICAL ENGINEERING PROGRESS, (Vol. 54, No. 3) March 1958 . 


13 


| 
ry) 
LV | 
ONY: 
| 


letters 
to the editor | 


Engineering—United 


The work [Report of Recognition 
Committee] by the Engineers Joint 
Council introduces a subject that | 
have been giving considerable thought 
to. lt was suggested some time ago 
that the engineering profession as a 
whole needs a central governing body 
which not only does the coordination 
work which the Engineers Joint Coun- 
cil has been handling very ably but 
which has authority to act for all engi- 
neers. The individual engineering so- 
cieties should give to the central gov- 
erning body certain authorities cover- 
ing the profession of engineering in 
general, such for example, as setting 
minimum standards for engineers re- 
gardless of the branch of engineering 
in which they are working. Such an 
organization could speak with author- 
ity on the entire engineering profes- 
sion, somewhat as the American Medi- 
cal Association does for the entire 
medical profession or the Bar Associa- 
tion does for the entire legal profes- 
sion. 

An association of engineering so- 
cieties could do much more, I believe, 
than an organization like the Engi- 
neers Joint Council to upgrade the 
status of the engineering profession. 
The recent article by Barker, (CEP 


November, 1957, p. 19) outlines in an 
able manner the need for a united 
engineering organization, and also 
suggests some of the means by which 
it might be accomplished. 

In addition to the political and legal 
advantages of having a united organi- 
zation there are many advantages at 
the technical level. The publication of 
material, both technical and industrial, 
which is of interest to all engineers 
would provide a central source of such 
information and would greatly reduce 
the repetition in publications by the 
different individual societies. Such a 
publication would not duplicate any 
journal now in existence. I think that 
with proper management it would re- 
duce the total burden on other engi- 
neering publications to an extent that 
would more than justify it. 

I am passing these ideas along to 
you in the hope of adding some weight 
to the campaign which Mr. Barker is 
conducting to get an American engi- 
neering organization established. | 
can only repeat that I think this is not 
only a desirable but an essential step 
to take, and the sooner general interest 
in such a project can be developed, the 
better for all of us. 


J. A. Patterson 
Pittsburgh, Pennsylvania 


Letting the Russians Know 


In reading E. L. Piret’s interesting 
account of his visit to Russia (CEP, 
December, 1957, p. 19) I was struck 
by his observation concerning the 
availability of Western technical pub- 
lications to the Russian scientists com- 
pared to an almost complete lack of 
popular or general-information jour- 
nals which present a reasonably fair 
description of the free way of life as 
we see it. In view of the technological 
struggle now taking place between 
Russian and Western science, it would 
appear to our decided advantage to 
take advantage of every opportunity 
to penetrate the curtain of distortion 
and half-truths or downright ignorance 
which apparently color the feelings of 
the Russian scientists in their relations 
to the West. The free access allowed 
to technical publications appears to 
offer an outstanding opportunity to 
present our side of the picture to the 
Russian scientists and to counteract 
propaganda concerning the Western 
way of life to which they are exposed. 

A substantial contribution to a bet- 
ter understanding by the Russians can 


14 e 


be made if the various technical jour- 
nals can seize this opportunity. . This 
might take the form of specific articles 
concerning advantages of a free econ- 
omy to the individual which could be 
included in issues of technical journals 
known to be used by the Russians. Al- 
ternately, it could consist of subtle in- 
clusions in the technical articles them- 
selves, particularly in the background 
information presented, which need not 
affect the basic purpose for publishing 
the articles. For example, a simple 
picture of an industrial plant with a 
crowded employee parking lot in the 
foreground would add little space but 
much significance to an article on a 
new process. Articles on new chemi- 
cals present the opportunity to com- 
pare domestic production with Russian 
in the course of estimating future de- 
mand. Articles on new plants could 
emphasize the facilities for emlpoyee 
comfort and tie in the relative mobility 
of American labor. 

Either of these procedures would 
present the Russians with an uncom- 
fortable decision—either to censor the 
technical publications, thereby tending 
to reduce their value to them, and pos- 
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Let’s Retire Frankenstein 


Concerning your editorial, “What 
They Think About Scientists” (CEP, 
January, 1958, p. 39): 

Youngsters’ gross misinformation 
on science and scientists comes largely 
from comics, movies, and “pulp” mag 
azines. When they read the slightly 
more adult “popular” magazines, this 
misinformation is only slightly cor- 
rected. I know—I’m continually fight- 
ing this attitude in the friends of my 
own children, 

The AAS Public Relations Pro- 
gram will achieve mediocre results un 
less it gets the support of men like 
Walt Disney and the comic book pub 
lishers. 

The impact of characters like Dis- 
ney’s “Gyro Gearloose” is terrific on 
the average youngster. Unless he is 
guided when very young, such a 
youngster will always retain a humor- 
ous attitude towards these crackpot 
characters, 

A public relations program may help 
to improve present attitudes—but, if 
you can get fiction on your side, you'll 
win the future easily. 

Ellis Banfield 
Poughkeepsie, New York 


Not a Real “Tar” 


Concerning mention of the presenta- 
tion which was made to the Southern 
California Section of A.I.Ch.E. in 
June, 1957 (CEP, October, 1957, p. 
118) : While we are, of course, pleased 
that our research program was men- 
tioned in your fine publication, a slight 
misconception crept into either the 
June presentation itself, or somehow 
“appeared in the translation.” I refer 
to the comment on page 118: here, a 
strip mining operation, followed by 
crushing and retorting, produces 8 
API tar very similar to an 8° API oil 
obtained from nearby wells. 

Actually, the gravity of the shale oil 
produced by our retorting procedure is 
18° (to 20°) rather than 8°, and the 
material is in the gasoline, jet fuel, 
diesel, and heavier gas oil boiling 
range, rather than being a “tar.” 
Union Oil Co. Fred L. Hartley 
Brea, California 


sibly, raising some suspicion in the 
minds of scientists concerned, or to 
allow the scientists access to informa- 
tion from which they have been care- 
fully screened in the past. Of the two 
procedures, the latter would appear 
relatively more immune to censorship 
and probably less likely to be disre- 
garded as obvious propaganda. 


W. E. Stanley, Jr. 
Whiting, Indiana 
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ALLIS-CHALMERS | 


‘Compacting 


. .. more economical than any other 
method of agglomeration 


Equipment used 
with compactor 
or used 


independently 


| 


Upgrade for Profits 
...Mechanically 


Precise control of particle size, density and solubility factors 
is now assured with the Allis-Chalmers compacting process. 
The heart of this efficient, completely mechanical system is 
this new Allis-Chalmers compacting mill. 


Converts Loss into Profit 


By-product material, too fine for use, from the original proc- 
ess, is first densified into slabs or flakes in the compacting 
mill. Agglomerated product is then granulated in the roller- 
type mill and separated in the vibrating or gyratory screen. 
This conversion of by-product material into a usable product 
changes loss into added profits. 


Get Bulletin 07B8836 for the complete story. Ask your A-C 
representative for a copy, or write Allis-Chalmers, Industrial 
Equipment Division, Milwaukee 1, Wisconsin. 


Aero-Vibe is an Allis-Chalmers trademark. 


ALLIS-CHALMERS 
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STAINLESS STEEL 
“WICHROME” 
“MONEL” 
PHOSPHOR BRONZE 


FILTER CLOTH 
SPECIAL PARTS 
STRAINERS 
SIEVES 


Are you using wire cloth or wire cloth parts which must be 
corrosion resistant? Are the service conditions in your plant 
really tough? If you have a problem selecting the proper anti- 
corrosive alloy, Newark Wire Cloth may have the answer. 


Available in all corrosion resistant metals, Newark Wire 
Cloth is accurately woven in a wide range of meshes, rang- 
ing from very coarse to extremely fine. 


If you have a wire cloth problem involving corrosion, please 
tell us about it . .. we may have the answer. 


ewark 
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COMPANY 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY 


Letters to the editor 
(Continued from page 14) 


Engineering as a Whole 


Here is a course of action which I 
believe our society should follow at 
this time: 

I hear and read many proposals put 
forward by government spokesmen, in- 
dustry spokesmen, and newspaper col- 
umnists, containing ideas which will 


have a long-lasting effect on the 


careers of engineers. However, along 
with all other engineering groups, our 
society is inarticulate. My proposal, 
therefore, is that our society actively, 
publicly, and vocally promote the 
welfare of engineers and engineering. 

Following are listed several items 
toward which, I believe, our program 
should be aimed: 

1. Preservation of the engineer's 
rights as an individual, and main- 
tenance of a free climate for engineer- 
ing expression. 

2. Public recognition of the essen- 
tial function of the engineer in our 
society. 

3. Utilization of the skills of the ex- 
isting body of engineers. 

4. Maintenance of proper standards 
for engineering education and society 
membership. 

5. Establishment of engineering as 
a true profession by creation of a body 
which can speak for all types of engi- 
neers and plan for the advancement of 
engineering as a whole; and by elimi- 
nation of the present unnatural dis- 
memberment of engineers into artifi- 


| cial divisions. 


John A. Schnelzer 
LaVale, Maryland 


Noted and quoted 
(Continued from page 8) 


Sometimes an individual who does 
not have exceptional ability to produce 
goes ahead of a more able man simply 
because he is a self-starter who runs 
scared, while the more able fellow 


| requires so much supervision he is 


actually less valuable. . . . If you 
feel personally responsible, you will 
feel that you really count for some- 
thing. That is the way most of 
us human beings need to feel. If you 
feel responsible, it helps to fix your 


| thoughts on the thing for which you 
| are responsible, which makes for men- 


tal health. . . . It has always seemed 
to me that there is an impressive psy- 
chological truth behind the biblical 
statement that, “He who loses his life 
shall gain it.” I would paraphrase 
this as: “He who loses himself so 
completely in living that he identifies 
himself with what he is trying to ac- 
complish, really lives.” 
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Where service begins-LAYNE 


A telephone call brings action—for the service facilities, know- 
how and experienced work crews of your nearby Layne 
Associate Company. 

Layne service is based upon undivided responsibility through- 
out every phase of every water development job, from initial 
surveys and construction, to operation and maintenance. 

For service before, during and after well construction, look 
to Layne and your nearby Layne Associate Company, a mem- 
ber of the community it serves. 


Completely equipped 
work crews handle LAYNE & BOWLER, INC 


water well and pump M his 8. T 
servicing — backed by Memphis 8, lennessee 


over 75 years of field Gentlemen: 
experience. 
Please send me Bulletin No. 100 


LAYNE & BOWLER, INC. MEMPHIS 


General Office and Factory — Memphis 8, Tenn. 


Layne Associate Companies 


throughout the world. Organization 


Water Wells Vertical Turbine Pumps Water Treatment 
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EWER-TITE 
QUICK COUPLINGS 
for safe transfer 


of your products | 


Here’s proof EVER-TITE excels in 
speed... safety... economy 


Superior quality forged body » 
—precisien machined 


Uniform wall thickness 
—no weak spots 
Extra heavy reinforcing rim 


larger diameter cam ears 
for longer service life 


if 


Superior quality forged body 


—precision machined 
—accurate tolerances 


Recess retains gosket 
in coupler and assures 
proper placement 


Get a QUICK COUPLE every time 


You can speed work—prevent leakage—save wear on 
equipment by using an EVER-TITE in every operation 
that calls for couplings. Ever-Tite always gives you 
tight, quick connections because Ever-Tite has posi- 
tive gasket compression that is dependable under a// 
conditions. Get Ever-Tites—get a quick, safe, tight 
couple every time. Ever-Tites are available in: 


STAINLESS STEEL 
Aluminum « Malleable Iron « Brass 
Other materials on request 
Send for full details now 


PROTECTORS 


Chain for attaching Dust Caps on 
Dust Plugs to adapters or couplers 


EVER-TITE COUPLING CO. INC., 254 WEST 54TH STREET, NEW YORK 19, N. Y. 


GASKETS HANDLES 
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Inflationary Imbalance Presages Equipment Price Rise 


Is the inflation we have lately been hearing so much about, serious? 


Is it dwindling during the current recession? Will it effect the cost of 
equipment and process plants this year, next year, five years from now: 


These and many other questions 
are on the minds of a great many 
who are responsible for making de- 
cisions relative to outlays of size- 
able sums for capital expenditures. 
Whether to build or wait is a ques- 
tion that is at least partly answered 
by whether facilities will cost less 
today, than they would a year from 
now, or longer. 

In an analysis recently presented * 
it has been shown that with minor ex- 
ceptions, plant facilities for the process 
industries have since mid World War 
II cost more each year than the one 
past. The question, of course, is 
whether the same will be true from 
now on. While no one can be abso- 
lutely certain in such matters, the best 
recourse in such a problem would seem 
to be to look into past history—which 
has had its recessions and depressions 
—for indications which would seem to 
apply to our future. 

In the accompanying chart, it will 
be seen that, beginning with 1903, 
there was a period of comparative 
levelness of the index curves until 
about World War II, when what is 
now seen to be the great inflationary 
rise, got under way. Previous to this 
change point, variations which in the 
light of today’s curves were compara- 
tively minor, occurred in the inflation 
of World War I, and the depressions 
of the early 1920’s and 1930's. 

Unfortunately omitted from the 
graph printed with this resumé is a 
curve representing the index of gross 
cost of consumed labor hour in the 
steel industry. Inasmuch as all indexes 


* Based on an address by Frank G. Breyer, 
partner and chairman of Singmaster & Breyer, 
Engineer-Constructors, New York, N.Y. before 
the Chemical Equip t Sales Engi s Asso- 
ciation of N.Y. 


are adjusted to a 1913 = 100 basis, the 
labor curve, which like the others 
started at 100, held fairly constant at 
about 250-300 from 1924 to 1937-37, 


it climbed to 350 and has been 
climbing ever since. By 1945 it had 
reached 550, then it levelled slightly 

1948 at 700. The climb became ra- 
pid again until 1952, when it had 
reached 950. By 1954 it again 
climbing at a fast pace, reaching 1350 


when 


was 


(Continued on page 21) 


F, B & D Offers Stengel NH,NO, Process 


Ford, Bacon & Davis, 


Inc., N. Y. 


engineering firm, has a 


world-wide license agreement with Commercial Solvents covering 
the design and construction of facilities for the manufacture of 
ammonium nitrate by the Stengel process. F, B & D will provide 
complete units having capacitics to 350 tons/day. 


American Potash-Lindsey to Merge 


\merican Potash & Chemical Corp. will merge with Lindsay 


Chemical Co., 


ings to be held April 29th. 


it shareholders of each firm vote approval at meet- 
Under the agreement, Lindsay would 


be operated as Lindsay Chemical Div. of American Potash. Ameri- 
can Potash, through its plants in Trona, Los Angeles, and Hen- 


derson (Nevada) has 


a strong position in boron compounds, 


lithium, rubidium & cesium chemicals, etc. and is expanding its 
activity in rockets and missiles. Lindsay is a leading producer of 
thorium, cesium and rare earth chemicals at its Chicago plant. 


Socony-Mobil’s $28 Million Expansion 


Socony Mobil Oil Co., Inc. has announced plans for the con- 


struction 


of a $28 million oil refinery to be built in Venezuela. 


Specific location will be at El Palito, about eight miles west of 
tne terminus of the Barinas-E] Palito crude oil pipeline—which 
was completed last November. Construction will be by Socony 
Mobil de Venezuela, a wholly owned affiliate. Construction is to 
begin soon, with completion in 1959. Initial capacity will be 40,000 
bbl./day. Some of the lighter products will be marketed in Vene- 
zuela, the remainder going into world markets. Shipments to the 


U.S. are not contemplated. 


Hooker, Foote Form New Solid-Fuels Firm 


A new firm to be known as HEF, Inc. has been announced 
by Hooker Electrochemical and Foote Mineral. HEF will spe- 
cialize in the manufacture of components of solid fuels for rockets, 
including ammonium perchlorate and other perchlorates—which 
Hooker already produces. The joint venture is termed a bid for 
the larger market expected to develop. 
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NEWS PLUS INTERPRETATION cs 4 


Who Will Administer ‘Space’ Development? 


Nation’s Capitol ‘Up In Air’ Over Problem.. . 


Whoever controls space will control the world . . . but of more imme- 
diate importance to chemical engineers is that whoever manages the efforts 
of the U.S. to control space, will also control a lot of research and devel- 
opment contracts and contracts for billions of dollars worth of chemical 


fuels and chemical equipment. 

It is for administrative control over 
the projects which will ultimately en- 
able man to accomplish the conquest 
of space, that various elements of the 
Federal government are now vying. It 
is a prize worthy of great effort. By 
comparison the atomic energy pro- 
gram is pip-squeak. 

The all important question of who 
shall control the space projects is be- 
ing asked of top-drawer executives of 
the missile industries by the Associa- 
tion of Missile and Rocket industries 
(AMRI). Executive director K. D. 
Hoyt reports that while his survey is 
far from complete, there are about 200 
answers which already indicate: Al 
most all respondents are in favor of 
more centralization of authority; al- 
most none feel that changes in the 
Dept. of Defense will suffice ; Answers 
are about equally divided on whether 
control should be placed under a Space 

sar or an independent agency; About 
60 per cent prefer a new agency, rather 
than to have the program under the 
National Advisory Committee for 
Aeronautics (NACA). 

NACA seems to want the assign- 
ment as space control agency, for they 
have just formed a “Space Technol- 
ogy Committee” made up of such not- 
ables as Pickering of Jet Propulsion 
Laboratory, and Von Braun of Army 
Ballistic Missile Agency. NACA is an 
independent agency created by act of 
Congress, and it acts on request of the 
President, Congress, or any executive 
agency. With such experience as with 
the X-15 rocketship program, designed 
to explore to a 100 mile altitude, 
NACA evidently feels that its 43 years 
of service is prima facie evidence of 
its ability to do this job. 

The AEC, because of its interest in 
the nuclear rocket engine program, has 
been mentioned as an agency that 
might conceivably get the space pro- 
gram. 

The National Science Foundation, 
created in 1950 to “promote the prog- 
ress of science; advance the national 
health, prosperity, and welfare; and 
secure the national defense,” has been 
mentioned and certainly could justify, 
legally, the right to accept the assign- 
ment as space control agency. 


20 e 


Early in February, the $1.26 billion 
emergency defense bill put the Ad- 
vanced Research Project Agency 
(ARPA) under secretary of defense 
McElroy, in business. G-E’s Roy W. 
Johnson, who has been appointed to 
head it, is said to be quietly organizing 
a staff under a $1.4 million budget. 

Other proposals include establishing 
a Department of Science and Technol- 
ogy headed by a cabinet member, and 
a National Science Council comprising 
five members to be appointed by the 
President. 


President Eisenhower's Science Ad- 
visory Committee headed by special 
assistant James R. Killian, Jr., is now 
assisted by a staff of five technologists, 
including a chemical engineer. This 
Committee has divided its considera- 
tion of the space-science program into 
two parts: (a) definition of the prob- 
lem, and (b) recommending the type 
of organization best suited to have cog- 
nizance of space problems. There are 
14 panels concurrently considering 
these two phases of the program. 

On February 6th, Senate Res. 256 
was agreed to, which created a special 
Senate committee “authorized and di- 
rected to conduct a thorough and com- 
plete study and investigation with re- 


(Continued on page 22) 


Senate Committee Acts on Science Dept. 


An important Washington move which bears watching oc- 
curred recently when the staff of the Senate Committee on Gov- 
ernment Operations issued a Staff Memorandum (No. 85-1-73) 


on “Reorganization of Federal Science Activities.’ 


Its tentative 


exploratory plan would place within a Department of Science and 
Technology the National Science Foundation, Smithsonian I[nsti- 
tution, Bureau of Standards, Office of Technical Services (Com- 


merce), Boulder Labs. 
Bureau, and others. 


(Commerce), 


Patent Office, Weather 


Reiaxation Seen on ROTC Duty Policy 


What may mean yielding to long pressure by professional 
groups are the recently announced policy changes in the duty 


assignment of Army and Navy ROTC graduates. 


About 100 


Navy ROTC’ers will go to labs for initial tour of duty. Army 
will give priority to engineering ROTC grads for a six-month 
(short term) ROTC duty tour. 


Pending Govt. Pay Raises Protested by NSPE 


Congress is understood to be considering Government pay raise 
legislation which would deny full classified pay increases to those 
scientists and engineers who were raised to the top step of their 
grade under a recent Civil Service Commission order. In tele- 
grams to Senate Majority Leader Lyndon B. Johnson and chair- 
man of the House Post Office and Civil Service Committee Tom 
Murray, the National Society of Professional Engineers has pro- 
tested the terms of such legislation. NSPE wants Federal scien- 
tists and engineers to retain their present classifications at the top 
step of their grades, and at the same time be afforded the full 
benefit of any classified pay raises approved by Congress. In 
recent testimony before the House Committee on Post Office 
and Civil Service, NSPE representatives pointed out that “the 
action we favor, which is designed to permit the Federal Govern- 
ment to raise the salary level of its engineers and scientists more 
in line with comparable salaries offered in industry, has been 
endorsed in principle by the Cordiner Committee and the Com- 
mittee on Scientists and Engineers for Federal Government Pro- 


grams.” 
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CHEMICAL 


INDEX PRICE-STEEL 
(EXTRAS INCL'D. ) 


1913 1920 1930 1940 1950 
COST INDEX OF CHEMICAL PROCESS EQUIPMENT . . . 1913 = 100 


INFLATION—continued from p. 19 


The other part is that which had to do inal premise: Will the process plant 
with the cost of the plant in which the _ built next year, or five years from now, 
product is made. cost more than it would today? What 


Which brings one back to the orig- do you think? 


by 1958, and showing no signs yet of 
slacking-off. This means that the labor 
for producing steel is costing today 


about 134% times what it cost in 1913. 

At the same time, it will be seen 
from the accompanying graph that the 
price of steel has climbed to an index 
of 450, or 4% times the 1913 price. 
The difference in indices is explained 
as based on several factors, including 
increased efficiency in use of man- 
power in the industry through auto- 
matic control and improved processes, 
etc. 

Of great significance to the chemical 
engineer is the index curve for chemi- 
cal plant equipment, which is cur- 
rently lagging behind the steel index 
curve, but (historically) is seen to be 
once again catching up—as it always 
has in the past. 

For the three years following 1950, 
the curve for chemical plant equip- 
ment advanced little. Then in 1954 it 
began to rise, increasing its rate in 
1955 and 1956. The five year lag may 
impell it to rise even faster. 

As to the general inflation, the 
analysis based on the curves gives no 
indication as to how long it may last, 
or what its ultimate disposition will be. 
A force which has been primarily re- 
sponsible for bringing inflation into 
being—and seems destined to perpetu- 
ate it—includes the support now seen 
to be given by both political parties to 
an ever-upward spiral of wage levels. 
That the rise in prices of manufactured 
goods seems to lag by about ten years 
the rise in labor costs, is attributed in 
the analysis to several factors. Among 
these are the results of managements’ 
efforts to offset added labor costs 
through labor-saving devices and im- 
proved processes. Another factor is 
that only part of the cost of the labor 
going into a product is direct labor. 


Nixon Asks Civil Control of Science 


In a recent address before a California Institute of Technology 
faculty and student audience, Vice-President Richard M. Nixon 
said that civilian, rather than the military, should have administra- 
tive control in scientific developments, particularly those dealing 
with outer space. He also called for a shift of emphasis from war 
to peace as an objective of scientific endeavor, and asked that 
scientists be given all the freedom they need to explore the un- 
known. Prior to the address, he told a news conference: “We 
cannot tie down our scientists to the specific objectives which 
military men or political leaders deem possible or desirable. The 
greatest advances for mankind have been made . . . when they 
(scientists) had, in effect, complete freedom in basic research to 
explore the unknown. 


Spevak Wins Supreme Court Test 


Jerome S. Spevak, the inventor of a heavy water production 
process, who has sued to restrain the Atomic Energy Commission 
from revealing the details of his invention until he could file 
patent applications in foreign countries, received good news from 
the Supreme Court on March 4th. On that date that Court told 
the United States Court of Appeals in Washington, D.C. to try 
the inventor’s case. Earlier, the Appeals court had ruled against 
him, on the basis that his suit was against the United States, 
which could not be sued without its consent. For other details, 
see SCOPE, CEP, Feb. ’58. 


ASEE Offers 4-Point Program to Killian 


The American Society for Engineering Education has pre- 
sented to James R. Killian, Jr., President Eisenhower’s special 
assistant for Science and Technology, a four-point program to 
encourage more engineering students to enter graduate study. 
The plan calls for a substantial increase in the number of NSF 
fellowships, a program of secondary grants to those failing to 
qualify for full NSF aid, supplementary Federal grants to NSF 
fellows who take on part-time teaching, and special awards under 
NSF to aid graduate students who take on teaching duties. 
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Natural Rubber Stockpile to be Reduced? 


New ‘Synthetic-Natural’ Freeing Nation From Dependency 


The five-year natural rubber stockpile base may soon be reduced to 


a three-year base, if the recommendations of the special stockpile advisory 
committee of the Office of Detemse Mobilization are accepted and carried 
out. This is the substance of an important announcement made before the 


recent Washington (D.C.) Rubber 
Group Decennial Meeting, by H. E. 
Humphreys, Jr., chairman and chief 
executive officer of The United 
States Rubber Co. 

Said Humphreys: “With our pres- 
ent large capacity to produce synthetic 
rubber and with the new isoprene type 
of synthetic rubber that closely simu- 
lates natural, we could get along 
nicely with no natural rubber if we 
ever needed to. Thus, I am pleased to 
learn of (the recommendation by the 
committee). Certainly, this is more 
realistic than the five-year supply we 
have been maintaining. . . . However, 
the industry and the government must 
consider the best procedure to use in 
reducing the stockpile. A sudden 
dumping of stockpile rubber onto the 
market would depress prices . . . An 
orderly program should be developed 
to release rubber from the stockpile 
when demand is in excess of supply. 
Some industry leaders believe this sit- 
uation will occur by 1960. . .” 


Space—continued from p. 20 


spect to all aspects and problems relat- 
ing to the exploration of outer space 
and the control, development, and use 
of astronautical resources, personnel, 
equipment, and facilities. All bills and 
resolutions introduced into the Senate, 
and all bills and resolutions from the 
House of Representatives, proposing 
legislation in the field of astronautics 
and space exploration shall be referred, 
and if necessary re-referred, to the 
special committee.” 

The committee is made up of the fol- 
lowing members: Chairman, Lyndon 
Johnson. Democrats: R. B. Russell, 
T. Green, W. Magnuson, J. L. Mc- 
Clellan, C. P. Anderson, S. Syming- 
ton. Republicans: S. Bridges, A. 
Wiley, L. Saltenstall, J. W. Bricker, 
K. E. Mundt, B. B. Hickenlooper. 

The committee is required to report 
to the Senate by June 1, 1958 or the 
earliest date thereafter, but not later 
than January 31, 1959. 

After visiting various government 
offices, one quickly concludes there is 


no lack of imagination. There is a 
great feeling of urgency. The enormity 
of the job is almost beyond human 
comprehension. The cost may be as 
great. 

While some commercial uses will 
evolve from the space programs, the 


whole cost must be borne by taxes. 
This heavy cost in dollars will be con- 
verted into the employment of many 
men and the procurement of vast 
quantities of materials. This will mean 
great new career opportunities for 
scientists and engineers and much pro- 
fitable business for materials producers 
and missile makers. It also means that 
every taxpayer will have to dig to pro- 
vide the money to foot the bill. 


J. L. Gillman, Jr. 
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AEC to Promote Radioisotope Use 


The AEC is embarking on an aggressive campaign to increase 
the industrial use of radioactive materials. First step is to request 
$5 million for the program in its budget for the fiscal year beginning 
July lst. Program calls for development of an cxperimental iso- 
tope production reactor at ORNL, with research on cheaper pack- 
aging and distribution methods; increased training of industrial 
personnel on how to handle and use radioisotopes ; and a broadened 
effort by the AEC, in cooperation with industry, to demonstrate 
new and exploit known, industrial uses. 


Soviet May Try to Curb U.S. Translations 


Recently, the Soviet Union announced a special arrangement 
with a private U.S. firm engaged in translation activities, whereby 
the firm (Consultants Bureau, Inc.) would be provided with 
advance copy material, original photographs, etc. to expedite its 
issuance of the translations in this country. In exchange for this 
privilege, covering twenty Soviet scientific journals, the firm has 
agreed to make royalty payments to the Soviet Government. Now, 
it is reported that Soviet spokesmen here have said it is the 
intention of their government to adhere this vear to the Geneva 
Universal Copyright Convention. Such action by the Soviet Gov- 
ernment would give it legal property rights to Soviet material 
reaching this country so that Soviet permission would be required 
for the publication or translation. 


Engineering Enrollment at New High 


Total engineering enrollment has reached the highest level in 
our country, according to the U.S. Office of Education—on the 
basis of a survey made jointly with ASEE. The total is now 
297,000—an increase of 7.2 per cent over last year. This com- 
pares with an increase of 4.1 per cent for all college enrollment. 
Engineering freshmen enrollment is 78,757—second highest in 
our history, and 1.3 per cent above last year. This compares 
with 0.9 per cent increase for all college first-time students. Engi- 
neering bachelors degrees awarded in the U.S. increased in 1956-57 
18.6 per cent over the year before. Masters rose 10.8 per cent. 
The number of doctorates, however, declined 2.3 per cent! Com- 
parable final data for all college degrees are not yet available, 
but it is estimated that all bachelors degrees rose 6.8, masters 14.8 
and doctorates 2.3 per cent. 
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Polyethylene-Brass Bonds 
Possible with New Adhesive 


A new adhesive developed by Bell Tele- 
phone Laboratories and reportedly able to 
resist a pull of 1,000 psi is being used to bond 
polyethylene directly to brass, brass-plated 
metals, and rubber. It is based on a com- 
pound described as partly hydrogenated poly- 
butadiene, which is vulcanized by the addition 
of other materials. Any degree of unsaturation 
of the polybutadiene from 3-30% is reported 
to provide excellent adhesive action. 

Temperatures from 250-350 F and pres. 
sures of 100 psi or less are required for bond- 
ing. A layer of the adhesive 2 or 3 mils thick 
is desirable. This layer can be brushed or 
sprayed on, or inserted between the materials 
to be bonded as a thin, prefabricated sheet. 

Possible uses include bonding of polyethyl- 
ene to brass in submarine cable amplifiers 
for underwater phone cables, linings for tanks 
and plating racks. 


4 


Sandwich of brass, polyethylene and rubber 
shown here is held together by new adhesive. 
It can support about 2,000 pounds. 


ISOSEBACIC® Acid 
Synthesis To Be Described 
At April ACS Meeting 


A paper on U.S.I.’s new dibasic acid syn- 
thesis is to be presented at the symposium on 
alkali metals, being held at the 133rd national 
ACS meeting in San Francisco, April 13-18. 

The process described in the paper was 
developed for use in the company’s new 
isoseBacic® acid plant which is soon to go 
on stream, In this synthesis, butadiene is 
reacted with very finely dispersed sodium to 
form disodiooctadiene — an organometallic 
compound. Carbonation, hydrogenation and 
acidification then yield three major products 
~sebacic acid, 2-ethylsuberic acid and 2.5- 
diethyladipic acid. The mixture of the three 
has been trade named tsosepacic Acid by 
U.S. and is finding application as a vinyl 
plasticizer and as an intermediate for many 


plastic applications. Until the 
development of this ihe 
2-ethylsuberic and 2,5-diethy]l 


National Petro-Chemicals Corp. 
Becomes a Wholly-Owned 
Subsidiary of National Distillers 


Giant Tuscola, Illinois Plant Continues Under U.S.1. Management 


Panhandle Eastern Pipe Line Company’s 40% minority interest in National 
Petro-Chemicals Corporation has been transferred to National Distillers, which 
thus becomes sole owner. Panhandle has acquired 1,500,000 shares of National 


Attention: Users of 
Taxpaid Alcohol for 
Nonbeverage Pur poses 


The Alcohol and Tobacco Division of Inter- 
nal Revenue has recently issued Industry 
Circular No. 57-37 covering the filing of non- 
beverage drawback claims on taxpaid alcohol 
by manufacturers of nonbeverage products. 
This circular suggests that such claims be 
delivered personally to the office of the assist- 
ant regional commissioner (alcohol and to- 
bacco tax), or sent by registered or certified 
mail, with postmarked receipt. 

The suggestion has been made in order 
that the time of filing claims may be more 
readily established. It appears that in the 
past some claims placed in the mail within 
the 3-month filing period have not been re 
ceived in proper time. Without proof of the 
time of filing, the Division has been unable, 
under the law, to allow refund in such cases. 


New Technique for Bonding 
Non-Ferrous Metals Employs 
Alkali Metal Chloride Mix 


Non-ferrous metals which are difficult to 
join by welding. brazing or soldering can 
now be bonded by a new and inexpensive 
process. A solder-like wire. consisting of a 
mixture of zinc. lithium, potassium and sodium 
chlorides wrapped in a zinc sheath, is applied 
to the metal surfaces to be joined after they 
have been heated to 800°F. the melting point 
of the wire. 

The bond formed is chemical —a eutectic 
mix of zinc, the alkali metals. and the metals 
being joined. It is claimed to be strong, corro- 
sion-resistant, and with electrical, physical 
and chemical properties similar to the metals 
concerned. Similar or dissimilar surfaces can 
be bonded using the new technique. 

Among the materials which, it is claimed, 
can be joined by this technique are titanium, 


zirconium, aluminum, copper, magnesium, 


zinc, brass, silver, gold, beryllium, platinum, 
osmium, thorium, uranium, vanadium, tung- 
sten, and some types of steel. 


Distillers common stock in exchange. 

National Petro owns and operates a large 
integrated petro-chemicals plant at Tuscola. 
Illinois. U.S.I. Division of National Distillers 
will be responsible for management of this 
chemical complex as it has been in the past. 

Expansion of National Petro beyond the 
original plan was one factor that led to the 
transaction. As originally conceived, Petro's 
basic raw materials were hydrocarbons ex- 
tracted from Panhandle’s natural gas pipeline 
at Tuscola. However. the company’s new 
polyethylene plant at Houston will use ethyl- 
ene purchased from another source. 


Nixon Named Petro Vice President 

John W. Nixon has been elected Vice Presi- 
dent of National Petro, and manager of all 
National Distillers operations at Tuscola, 
including the Petro and U.S.L. facilities. Dr. 
Robert E. Hulse, National Distillers Execu- 
tive Vice President, was named National 
Petro Executive Vice President, and Robert 
Cornwell, U.S.L. Vice President in Charge 
of Production, has also been named a Petro 
Vice President. 

Since 1951, Petro has been producing ethy!- 
ene, ethyl alcohol, ethyl chloride, ethyl ether, 
LPG and later polyethylene at Tuscola. It 
supplies hydrogen to U.S.I.’s ammonia pro- 
duction facilities. Petro also has the facilities 
to manufacture other related bulk chemicals 
on long term contract basis if the demand 
arises. 


Panoramic view of a portion of the Nationa! 
Petro-Chemicals Corporation plant. Ethy! chloride, 
ethyl ether and ethy! alcohol production and 
storage facilities are visible in the background. 
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adipic acids were relatively unknown. 

Reaction conditions are very closely con- 
trolled to dimerize butadiene. If polymeriza- 
tion of butadiene were to occur, yields would 
be drastically reduced. 

The paper describes prior art on the syn- 
thesis and general laboratory procedure. dis- 
cusses the reaction and icomer distribution, 
and mentions other applications of the syn- 
thesis. It will be presented by Dr. Charles E. 
Frank, Manager of U.S.I. Organic Research. 


Other Alkali Metals Symposium Topics 
Some of the other topics planned for the 
alkali metals symposium are: New develop- 
ments in liquid metals handling equipment; 
alkali metals as polymerization catalysts; 
sodium as a nuclear reactor coolant: manu- 
facture of titanium by sodium reduction; 
alkali metals derivatives as components of 
Ziegler-type polymerization catalysts; manu- 
facture of synthetic natural rubber, and large 
scale manufacture of sodium borohydride. 


Paper on Titanium Patent Literature 

A paper entitled “Survey of Patent Litera- 
ture on Preparation of Titanium Metal” will 
be given for the Division of Chemical Litera- 
ture at the San Francisco ACS meeting. This 
report, to be presented by Dr. Janet Berry 
who manages U.S.L.’s patent section, will 
graphically illustrate the great growth in 


titanium technology from patents obtained 
during the past 35 years. 


Dr. Janet Berry and Dr. Charles Frank will pre- 
sent papers of the April ACS meeting in San 
Francisco. 


ALCOHOLS 


formulas. 
onti-freeze. Pure alcohol — USP 190 

Denatured Alcohol Solvents: 
FILMEX® — Special, cuthorized for certain 
special biend with higher 
resins, etc. 


OTHER PRODUCTS 


PETROTHENE® Polyethylene Resins 


acetate, 
Sodium Oxalacetate, Sodium Ethylate, 
Acid, Urethan U.S.P. (Ethy! Carbamate), 


Light in Tiny Flashbulb 


A new photoflash bulb is now on the market 
which is one-fourth the size of conventional 
bulbs, yet provides the same amount of light. 
In addition, the new photoflash gives faster 
light. and is therefore claimed to be the first 
bulb which can satisfy both box camera users 
and professionals who require speed. 

These results have been accomplished by 
replacing shredded aluminum with shredded 
zirconium. The latter metal oxidizes more 
efficiently, giving 50% more light per unit 
weight of oxygen consumed. It creates lower 
pressure at flash peak, permitting higher ini- 
tial pressure for faster light. It burns cleaner, 
blackens the bulb less, and so gives more light. 

The new bulb costs no more than regular 
photoflashes, even though zirconium is cur- 
rently more expensive than aluminum. In- 
creased production by zirconium suppliers like 
Mallory-Sharon Metals (owned % by U.S.1.) 
is expected te make zirconium available in 
larger quantities for this and other uses. 


Methionine Overcomes 
Urinary Infections 


Large doses of methionine have cleared up 
stubborn urinary tract infections which are 
resistant to antibiotics or other therapy, ac- 
cording to experiments at an eastern medical 
school. 

Upon oral ingestion, methionine acted as 
an urinary acidifier, and reduced both the 
pH and the bacterial count of the urine. After 
methionine intake, the urine contained an 
antibacterial substance not present before 
methionine was given. 


Have you a new product 

to tell the world about? 
Make it routine to send your publicity 
releases to U.S.I. Chemical News, often 
called the “Front Page of the Chemical 
Process Industries.” Write the Editor at 
the address below. 


Ethy! Alcohol (Ethanol): Specially denatured — al! regular and anhydrous 
Completely denatured — All regular formulas for industrial use, 
° — Absolute, N.F., 
SOLOX® — General - purpose. 
industries, 
Anhydrous, special blend for lacquers, resins, etc. ANSOL® PR—Anhydrous, 
ester content and solvency for 


Solvents ard intermediotes: Normal Buty! Alcohol, 


ISOSEBACIC® Acid, Sebacic 
Riboflavin U.S.P. 


PRODUCTS OF U 


Beack 


Information about manufacturers of these 
items may be obtained by writing U.S.1. 


Polyethylene containers can now be coated with 
a varnish said to cut static, give high sheen 
prevent scuffing. Another coating now available 
is claimed to reduce oil permeability and oxy- 
gen diffusion, give glass-like clarity. No. 1331 


Ceramic woven fabrics for high-tempercture 
insulation have been introduced which will 
withstand heat up to 2,000°F., according to pro- 


ducer. Made of aluminum silicate fiber, they are 
lightweight, flexible, have low bulk factor 
No. 1332 


New silicone compound containing salicy! groups 
in its structure can now be obtained. It is said 
to provide sunscreening action, does not wash 
off easily in water No. 1333 


Porous teflon filter cups 12 inches high by 5 
inches I.D. can now be obtained for atomic 
energy use. These cylindrical cups are molded 
lower 7 


in one operation, are porous in the 
inches only. They remove particles over 3 
microns. No. 1334 


Acylase I, an enzyme obtcined from hog kid- 
neys and capable of separating many synthetic 
dl-amino acids, is now available develop- 
mental quantities. Enzymatic resolution is said 
to be more economical than other techniques. 
No. 13 


New type of stirring paddle combines centrifugal 
force, suction, shearing action, counter whirl 
Claimed to promote high flow velocity through 
entire vessel, ensuring maximum dispersion with 
minimum particle size. No. 1336 


Acrylic emulsion paint behavior under test expo- 
sure in every climatic region in the U.S. is 
reported in a 56-page brochure just published 
Detailed summaries, tables and photos on 3,000 


tests which began in 1952-53 are included. 
No. 1337 


New infrared analyzer has been announced for 
measuring concentrations of qases of medical 
interest such as carbon dioxide 
cyclopropane, etc. It is expected to be used in 
such work as pulmonary investigations and 
research on new anesthetics. No. 1338 


A thod for ring the flavor of processed 
foods by adding flavor enzymes is described in a 
reprint now cvailable. The studies described were 
carried out on cabbage and related foods, but the 
method works with many other foods. No. 1339 


N-Acety!-pL-Methionine, Urethan 


eutical Pr 
USP, Riboflavin USP, 


taxfree, taxpaid. 
ANSOL® — 


lacquers, 
chloride. 


Dev 


Amy! Alcohol, 


Fuse! Ethy! Acetote, Normol Buty! Acetate, Diethy! Carbonate, 
DIATOL®, Diethy! Oxalate, Ethyl Ether, Acetone, Acetoacetanilide, oxident), Calcium Pantothenate, 
Acetoacet-Ortho-Chioranilide, Acetoacet-Ortho-Tolvidide, Ethy! Aceto- 

Ethy! Benzoylacetate, Ethy! Chioroformate, Ethylene, Ethyi Methionine, MOREA® Premix, 


DL 
Intermediates. 
Heavy Chemicals: Anhydrous A i ca 
Nitrogen Fertilizer Solutions, Phosphatic Fertilizer Solution, Sulfuric Acid, 
Caustic Soda, Chiorine, 
Sulfite, Sodium Sulfate. 
Reactive Metals, Oxides and Salts: qo Zirconium Oxide, Zirco- 
nium Tetrachioride, Titanium, 


elopment Chemicals: 
Sesquichioride, Monomethy! 
Aluminum, Unsymmetrical Dimethy! Hydrazine. 


Animal Feed Products: Antibiotic Feed Supplements, BHT Products (Anti- 
Special Liquid CURBAY, VACATONE®, Menadione (Vitamin K;), 


Mixes, U.S.1. Permadry, Vitamin B,, Feed Supplements, Vitamin D;, Vito- 
min E Products, Vitomin E and BHT Products. 


Nitrote, Nitric Acid, 


Metallic Sodium, Sodium Peroxide, Sodium 


Matai 


Tetra- 


Hof Oxide, 


Sesquichloride, Methylaluminum 


Ethylaluminum 
Triethy! Aluminum, Trimethy! 


Hydrazine, 


Choline Chloride, CURBAY 8-G®, 
DL- 
Niacin USP, Ribofievin Products, Special 
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This is another successful Eimco Pan Filter installation, saving its owner the investment every veer. 


EIMCO PAN TYPE FILTERS FOR ACCURATE WASH CONTROL 


Eimco Pan Type Filters are essential for hor- 
izontal filter operation where: 

1. Complete discharge is desired 
2. Accurate wash control is recommended 
3. Clean, washed filter media is required 
4. High production is necessary 
5. Quality product is a must 

Each pan is essentially a filter unit in itself. 


Eimco designs provide for sizes from 20 to 500 


THE 


Research and Development Division, Polatine, illinois 


SALT LAKE CITY, 


Process Engineers Inc. Division, Sen Meteo, California 


square feet of filter area with custom features 
depending on the products to be filtered. Such 
items as feed stations, materials of construction, 
filter medium, wash stations, media washing 
and many other variations are supplied when 
customers process people meet with Eimco en- 
gineers to establish critical specifications. 
Filtration problems are best solved by fil- 


tration specialists . . . Write Eimco. 


EIMCO CORPORATION 


UTAH 


Export Offices: Eimce Building, $1-52 Seuth Street, New York 5, N. Y. 
BRANCHES AND DEALERS IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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A decade of repeat orders... 
to the tune of 330 tanks 


The only thing unusual about this tank is that it is one of 330 
units made at Downingtown to the same basic design. 

It measures 8’ in diameter and 12’ high. Material is carbon 
steel. Interior welds are ground flush and smooth. Operating 
pressures are nominal. 

But the tank represents customer satisfaction with Downingtown 
workmanship, delivery, price— 330 times over. 

Send for bulletins detailing our experience and facilities. 


SEE US AT THE CHEM SHOW—BOOTH 631 
Downingtown Iron Works, Inc. 


106 Wallace Ave., Downingtown, Pennsylvania 
division of PRESSED STEEL TANK COMPANY Miwoukee 
Br 


‘anch offices in principol cities 
HEAT EXCHANGERS—STEEL AND ALLOY PLATE FABRICATION 
CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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For That Aerosol Problem 


Particulate Clouds: Dusts, Smokes, 
and Mists. H. L. Green and W. R. 
Lane (Chemical Defense Experimental 
Establishment, Porton Down, Wilt- 
shire). D. Van Nostrand Company, 
Inc., Princeton, N. J., 425 p. (1957), 
$11.25. 


Reviewed by W. L. Faith, Man- 
aging Director, Air Pollution F ounda- 
tion, San Marino, Calif. 


British scientists have a knack for 
combing widely dispersed literature 
pertaining to a specific subject and 
restating pertinent facts succinctly and 
orderly in easily understood language, 
and this work is no exception. This 
task, so well done, was made even 
more difficult by the breadth of the 
disciplines encompassing the subject: 
chemistry, physics, meteorology, medi- 
cine, biology, engineering, and prob- 
ably others. 

Most chemical engineers deal almost 
daily with one phase or another of 
aerosols, whether it be the recovery 
of dusts and fumes, the production 
of sprays, spray drying, reduction of 
entrainment in process equipment, or 
the solution of an air pollution prob- 
lem. Accordingly, the chemical engi- 
neer will find this book particularly 
useful for its lucid exposition of fun- 
damental concepts necessary for the 
solution of most of the aerosol prob- 
lems he encounters. 

Part I. Physics and Physical Chem- 
istry, deals with generation of particu- 
late clouds; the nature and behavior 
of individual particles; the physics of 
coagulation, deposition, filtration, etc. 

Part II. Industrial and Environ- 
mental Aspects, covers, in less detail, 
methods for collection of particulate 
matter, including some equipment per- 
formance data; health hazards; at- 
mospheric pollution; natural aerosols; 
uses of particulate clouds. 

Each of the chapters in the book 
is followed by an apparently thorough 
bibliography (mostly through 1955), 
which will save the engineer countless 
hours in literature searching. 

The book is well bound and the for- 
mat is pleasing. Those who deal pri- 
marily with aerosols in their daily 
work, and in fact all chemical engi- 
neers, should have the book nearby 
for constant and ready reference. 


(Continued on page 28) 
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SPROUT-WALDRON 


Size Classification 


omters 


for Mixing and Blending * Size Reduction 
* Bulk Materials Handling ¢* Pelleting and Densifying 


Published in the interest of better processing by Sprout, Waldron & Co., Inc., Muncy, Penna. 


Versatile 
Starch 
System 
Steps Up 
Capacity 


Blending and packaging starches at 
the new Morningstar Nicol plant is 
faster, cleaner and more economi- 
cal thanks to pre-planning for ver- 
satility, selection of the right unit 
machines and air handling. 

Vice President Edward Hillary 
credits advance planning of the 
entire system with Sprout-Waldron 
engineers for the extreme versa- 
tility. Material may be injected as 
received, or passed through S-W 
precrushers and grinders. From 
one control point, the operator may 
direct the material into either of 
two S-W mixers, or bypass them. 
From the mixers he can discharge 
and pass through sifters, or if he 
chooses, bypass them. He can mix 
and sift, mix without sifting, or 
dump material from any one of 
three floors and bypass all mixing 
and sifting. 

Movement of the material is han- 
dled by Pneu-Vac, the S-W nega- 
tive pressure air handling system. 
This means minimum dusting and 
trouble-free operation even when 
moving starch at rates up to 30,000 


Ibs./hr. Chief Chemical Engineer, 
Ken Sterrett lived with this installa- 
tion from the beginning. If you 
have any questions, he’s your man. 


sw 


PELLETS CUT COSTS 


Pelleted materials are attracting 
wide interest in chemical and re- 
lated process industries because 
their many advantages are being 
translated into lower operating 
costs and fewer problems. 

By compressing powders into dense 
pellets we get material which is 
dust free; easy to handle, store or 
package; more economical for dry- 
ing or cooling; safer and more 
pleasant to process. 
Sprout-Waldron’s Pellet Ace has 
been specified for cellulose acetate, 
Fullers earth, clay, coal, detergents, 
graphite, insecticides, kaolin, lig- 
nite, polyethylene, sodium nitrate 
and nitrite, superphosphates, etc. 
Ask for Bulletin 182 or send your 
pelleting problems to Joe Grahek, 
Chief Engineer, Pellet Division. 


Salt Slabs Reduced 
With 18” Crusher 


In the manufacture of cellulose 
sponge it is necessary to reduce the 
large slabs of glaubers salt, before 
they can be used efficiently. Al- 
though the S-W Single Roll Crush- 
er seemed like a natural for this 
application, it had to be “adap- 
tioneered” in order to minimize the 
production of fines which usually 
occur when handling a material so 
friable. 

“Adaptioneering,” the science of 
adapting standard equipment for 
special engineering applications is 
a Sprout-Waldron specialty. For 
example, Model 104 Single Roll 
Crusher has been used for reducing 


glass, plastics, coal, coke, charcoal, 
carbon, sulphur, salt, clay, silica 
gel, urea, dye, bricks, paint pig- 
ment, brake linings, roofing shale 
and a wide variety of other difficult 
to handle materials. For the facts 
about this versatile crusher, write 
for Bulletin 116-A; for assistance 
in any size reduction problem, con- 
tact any S-W representative or drop 
a note to our Engineering Depart- 
ment. 


Sprout-Waldron has a condensed 
catalog available for your use. 
Ask for Bulletin 178. 


CP/101 
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IS A-C POLYETHYLENE 
I) * 


FACTOR in 


YOUR PROCESS? 


| Los Angeles, California. 


Stories of successful application of A-C PoLYETHYLENE are pouring in 
from so many fields and industries that we haven’t had an opportunity 
to explore the apparently limitless uses of this exciting new polymer. So 
we're asking you! If your field of operation is even remotely similar to 
those below, it is very probable that A-C PoLYETHYLENE can give you 
increased sales, lower costs and many other advantages. Find out today! 


Look what it’s done for others! 


Xiniection Molders are getting shorter X textile Finishers find A-C POLYETHY- 


cycles, complete control of flow, 
higher gloss, sure mold release, with 
the ability to mold larger and more 
intricate parts. 


Polish Makers use it in its emulsi- 
fiable form and call it the “Polish 
Maker's Polyethylene”. They're get- 
ting finish durability, non-slip prop- 
erties, and rebuffability! 


Paper Converters use it as a hot melt 
and are enthusiastic about the low- 
cost quality coating it offers. Grease 
resistance, scuff resistance and sin- 
gle feed to automatic machines are 
other advantages! 


Dairy Carton Coaters add it to waxes 
for their cartons, getting longer shelf 
life and reducing flaking, leaking 
and bulging! 


Food Packagers like the smarter, 
glossier appearance of their pack- 
ages—less rub-off and scuff. Printing 
looks better, too! 


X sox Makers coat interior surfaces of 
corrugated cartons with an A-C 
POLYETH YLENE- Paraffin blend to 
eliminate the need for liners! Scratch 
from paper fibers on fine finishes is 
eliminated! 


LENE surprisingly versatile for sizes 
or finishes. Excellent hand, sewabil- 
ity, durability, abrasion resistance 
and many production advantages 
result from using this polymer! 


Ink and Paint Manufacturers are sat- 
isfied that A-C POLYETHYLENE adds 
anti-smudge and scuff resistance 
characteristics to their products! 


Xsiush Molders use A-C POLYETHY- 
LENE with other polyethylenes and 
end up with a “brand new” material, 
giving them simpler production with 
lowest mold costs. The finished arti- 
cles are tough, colorful and have 
fine detail! 


X Film Extruders are using A-C PoLy- 
ETHYLENE for faster extrusion rates, 
lower machine temperatures, easier 
gauge control and less all around 
machine stress. A-C POLYETHYLENE 
is a natural for coloring films. Color 
concentrates made with A-C PoLy- 
ETHYLENE produce brilliant, uni- 
formly colored film! 


Xsaqueeze Bottle Makers are praising 
the glossy finish and even color when 
using A-C POLYETHYLENE. They like 
the faster molding operation, too! 


* 
> 4 =PROFITS, QUALITY, PRODUCTION... 


When it’s 


4c Polyethylene 


SEMET-SOLVAY PETROCHEMICAL DIVISION 


Please send information indicating how A-C PoLYETHYLENE can 


State 


| ie emica ye Corporation 
LET US SHOW 520-AX 
YOU HOW | 40 Rector Street, New York 6, N. Y. 
A-C POLYETHYLENE We manufacture 
CAN BE THE 
| help us. 
» 4 | Name 
FACTOR Company 
IN YOUR PROCESS! | Address 
Mail coupon today! ! City 
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Marginal notes 
(Continued from page 26) 


Petroleum as an Intermediate 
The Chemistry of Petrochemicals, Mar- 
vin J. Astle, Case Institute of Tech- 
nology, Reinhold Publishing Corpora- 
tion, New York, 267 p. (1956), $6.50. 
Reviewed by Thomas F. Doumani, 

Union Oil Company of California, 


In this book the author's objective 
is to show the importance of petroleum 
as a chemical intermediate, rather than 
as a fuel, and to give the chemistry 
involved in the conversion of petro- 


| leum hydrocarbons into commercially 


useful chemicals. A brief description 


| of the rapidly expanding petrochem- 
| ical industry is followed by a chapter 


on the syntheses of paraffin hydrocar 
bons covering the preparation of syn- 
thesis gas and the Fischer-Tropsch 
synthesis. This is followed by chap- 
ters dealing with the reactions of 
paraffin hydrocarbons, preparation of 
olefins, reactions of olefins, polymeriza- 
tion and alkylation of olefins, diolefins, 
acetylene, naphthenes, aromatic hydro- 
carbons, olefin oxides, alcohols and 
ethers, aldehydes and ketones, acids, 
acid anhydrides and esters, amines 
and nitriles. The writer has used many 
of the most important journal articles 
relating to specific petrochemicals and 
has supplemented the information and 
data therein, where necessary, with 
patents. Probable reaction mechan- 
isms are given for some of the petro- 
chemicals. 

This work should be valuable 
to those workers in the petroleum and 
chemical fields who desire a brief de- 
scription of the chemistry of the chem- 
icals derived from petroleum. 


Plastic Sheet Forming. R. L. Butzko, 
Reinhold Publishing Corporation, New 
York, N. Y., VIII plus 181 pages. 
Polyamide Resins. D. E. Floyd, Rein- 
hold Publishing Corporation, New 
York, N. Y., VIII plus 230 pages. 
The first book, not intended to 
answer all questions confronting the 
sheet-forming industry but rather to 
bring the scattered information to- 
gether to prove useful to both the tech- 
nical and nontechnical reader, covers 
such subjects as applications of sheet 
forming, selection of the proper mate- 
rials, commercial machinery, etc. 
In the second work the general 
properties of the polyamide resins are 


discussed and the basic chemistry of 


the polyamides. Other subjects re- 
viewed are molding, casting, ex- 
trusion, and future trends. 


(Continued on page 30) 
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No Excessive Heating 


New Rectifier Cooling System 
Prevents Heat Build-up and Damage 


SAFER, more effective cooling system in 

the Allis-Chalmers rectifier continues 

to circulate water even when an ac power 

failure stops the water pump. Heat and 

steam are dissipated before they can de- 
velop to the danger point. 

The new system features an expansion 
tank that extends the full length of the rec- 
tifier frame with short vertical connections 
from each tube. With warm water continu- 
ing to flow freely upward, a thermo-siphon- 


ing action draws cooler water into the 
tubes. Build-up of excessive temperatures 
is prevented. Steam pockets are kept from 
forming. Subsequent water loss from the 
recirculating cooling system is minimized. 
Successful operation in hundreds of in- 
stallations is your assurance of the com- 
plete reliability of Allis-Chalmers mercury 
arc rectifiers. Contact your nearby A-C 
office or write Allis-Chalmers, Industrial 
Equipment Division, Milwaukee 1, Wis. 


How the System Works 


Water is normally pumped through the water- 
to-water heat exchanger to the main supply 
header from where it circulates through recti- 
fier tubes picking up heat. Hot water flows up 
through the short connections to expansion tank 
and back down to suction side of water pump. 


Expansion Tank 


Mercury Arc 


Overflow Pipe 
Water Level Gouge — 


= 


Rubber 
Hose 


t 


Factory-packaged units cut in- 
stallation time and costs. Sealed 
tube rectifiers are supplied in 
completely enclosed or open 
types. Here is a typical, com- 
pletely enclosed, 1000-kw, 250- 
volt rectifier for steel mill service. 


ALLIS-CHALMERS 
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Marginal notes 
(Continued from page 28) 


THE FLEXIBILITY OF A LAB DRYER 
THE DEPENDABILITY OF A PRODUCTION DRYER 


Selected Combustion Problems II. Ad- 
visory Group for Aeronautical Re- 
search and Development, North Atlan- 
tic Treaty Organization, Butterworth 
Scientific Publications, London (1956), 
495 p. 


Reviewed by R. B, Lawhead, Rock- 

etdyne, Division of North American 
| Aviation, Inc., Canoga Park, Califor- 
| nia. 


| 
| 
| Combustion Applications 


Articles covering the general topics 
of transport phenomena, ignition and 
altitude behavior, and scaling of aero- 
engines which were presented at the 
Agard Combustion Colloquium 
Liege, Belgium (December, 1955) are 
collected in this volume. In addition 
to the papers, a considerable amount 
of space has been devoted to the dis- 


cussions, comments, and authors’ re- 


plies which followed the formal pre 
sentations. These discussion sections 
form a stimulating augmentation of the 


technical presentations 
The fundamental aspects of combus 


tion phenomena are emphasized in 
seven papers grouped under the two 


headings—Ignition and Flammability, 


and Transport Properties. The Igni- 
tion section is keynoted by the presen- 
Each drying section, tation of Lewis and von Elbe, while 


or any arrangement of groups of sections, can the Transport Properties section is in- 
be zoned and controlled independently to troduced by a discussion of the funda 
provide widest possible variation of temper- mental equations of aerothermochemis- 
FOR: ature, humidity, etc., where needed. Produc- 
tion technique and settings are determined a” allege 
CALCIUM CARBONATE accurately, transferred to the production dry- The remaining eleven papers are 
CHEMICALS ers without need for adjustment. Additional grouped into three divisions entitled 
CLAY FILLERS sections are added easily and quickly at your Aircraft Engines and Fuels; High Al 
CARBON BLACK plant. They are delivered as a complete unit titude Combustion Problems; and 
Solin: somame with motor, fan, heating coils and conveyor Similarity, Scaling, and Fundamental 
PIGMENTS in place. Compact, made in two sizes, the Parameters in Combustion. These pa- 
KAOLIN smaller being only 4-0" high and 3-9” wide. pers consider the applications of com- 
LATEX Uses gas, electricity or steam for heating bustion phenomena in air-breathing 
PHARMACEUTICALS element. Simple adjustment to regulate con- ‘ ; 
PLASTICS veyor speed. Fully instrumented, has all and rocket-propulsion systems. Dis- 
SODA LIME necessary controls and recording charts. It's cussions of scaling in rockets is par- 
SENSITIVE OR a little giant of versatility — invaluable in ticularly timely. 
UNSTABLE MATERIALS the modern, cost-conscious pilot plant. Let | The proceedings complement the 
us give you details. information presented in the 3rd, 4th, 
5th, and 6th Symposia (International ) 
FOR ALL THE PROCESS INDUSTRIES on Combustion and should be a part 
Sargent Dryers for Lab, Pilot Plant, Production (Conveyor, Tray, of any working level library on com- 
Tunnel, Truck) — easiest, speediest to install . .. less time than any other bustion processes. 
dryer on the market. Also Sargent Feeds, Automatic, Mixing, Weighing : ; 
feeds ... Extruders...Granulators... Coolers... Special Processing | Fabrication Processes. W. D. 
Kingery, The Technology Press of 


Machinery. M.I.T., Boston, Mass., and John Wiley 

& Sons, Inc.. New York, N. Y., xi 

235 s (1958). 
SONS CORPO ON 

C. G. SARGENT N RP RATI The participating contributors to 
this volume were from the academic 
Graniteville Massachusetts 


administration fields, and their com- 


PHILADELPHIA 19 — F. E. Wasson, 519 Murdock Rood anie<’ aj ; “sts were 
15 panies’ major interests were in ¢ irb mn, 
CHICAGO 44 — John Low & Co., 5850 West Loke St clay ware and clay supplies, electronic, 
DETROIT 27 — Clifford Armstrong Co., 16187 Grand River Ave. h 1 tall 
HOUSTON 17, TEX. — The Alpha Engineering Co., Box 1237! chemicals, meta urgy, ae ronautics, re- 
CHARLOTTE, N.C. — W. S. Anderson, Corolino Specialty Co ferrites. fe lectries olacc 
TORONTO |, CAN. — Hugh Williams & Co., 27 Wellington St. East | atomic energy, and others. 
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Do you have 


filtration problems 


as tough as this? 


PUROLATOR’'S ENGINEERING SALES STAFF 

WILL HELP YOU SOLVE THEM 
The requirements above are not hypothetical . . . they are 
typical of specifications to which Purolator has designed 
and built filters. The filtering elements designed for this 
application combine two forms of a porous metal media to 
obtain the required filtration qualities with the structural 
strength needed to withstand the punishment of the self- 
cleaning action — plus the temperature gradients and the 
effects of corrosive materials. 

Purolator’s engineering staff specializes in designing 
and building filters for difficult applications like this. The 
emphasis is on engineering, by a staff of “Q” and “L” cleared 
filtration experts, backed up by complete manufacturing 
facilities, able to produce filters or separators of any known 
media to operate within these wide ranges of conditions: 


Filtration For Every Known Fluid 


TEMPERATURES: from —420° to 1200° F. 
PRESSURES: from a nearly perfect vacuum to 6,000 p.s.i. 
RATES OF FLOW: from drop by drop to thousands of GPM. 


DEGREES OF FILTRATION: from submicronic to 700 microns 
(in various media). 


This complete filtration service, for the toughest problems 
in nuclear and chemical applications, is available only at 
Purolator. Purolator’s engineers are ready to work on your 
requirements. If you have an urgent need for specially 
designed filtration systems, call Jules Kovacs, Vice Presi- 
dent in charge of Research and Development and Product 
Application . . . or send him the details of your application. 


PUROLATOR 


PRODUCTS, INC. 


PAHWAY. NEW JERSEY AND TORONTO, ONTARIO, CANADA 
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SPECIFICATIONS 
FLOW MEDIUM HIGHLY CORROSIVE GASES (RESTRICTED) 
300 CFM 
OPERATING TEMPERATURE 1150 °F 
OPERATING PRESSURE.” PSIG or 29 
DIFFERENTIAL PRESSURE | 
MAXIMUM PARTICLE: PASSED {MICRONS 
CELF CLEANING BY BACKFLOWING AND/OR 
| VIBRATING AT FREQUENCY OF 100 CYCLES PER SEC. 
WITH FORCE OF 9-5 


ONE MAN, 
and a ‘PULSE 


CODE System, can 
gauge and record 
100 tanks in 

12.3 minutes- 
AUTOMATICALLY 


Quite a job for one man—and quite a saving for his employer. A saving in labor, time and over- 
flow losses, and an increase in production efficiency. The secret, of course, is the “Varec” PULSE 
CODE equipment wisely specified by the farm operator. He has discovered what thousands of 
successfully operating “Varec” installations have been proving for years: that automation 
means reduced operating costs, and automation by “Varec”™ guarantees it. 


“Varec” has been the leader in the field of automatic tank gauging since its inception. This 
progressive leadership, coupled with over 30 years experience in faithfully supplying the nation’s 
petro-chemical industry with products noted for their dependability and excellence of design and 
manufacture, has resulted in the “Varec” PULSE CopE Telemetering System—the finest in the field. 


“Varec” PULSE CODE reads sAFE—if a pulse is lost or gained you get no reading, not an incor- 
rect reading. ““Varec” PULSE CODE can give you an accurate, dependable telemetering system —over 
unlimited distance using any type single communication channel—for remote gauging of liquid 
level, temperature reading, and remote control of valves and pumps. It can provide an auto- 
matically printed record through an electric typewriter or tape printer. It does the work for- 
merly requiring many field men, infinitely more accurately, and has an amazingly fast pay-out. 


Investigate the opportunities of a “Varec” installation for your tank batteries. Competitively 
riced in initial cost, unmatched in record of performance, when you specify “Varec;’ you are 
uying the best. 

Send for our free booklet, “A Comparison of Telemetering Systems” and Bulletin CP-3012 

on PULSE CODE Telemetering. 


THE VAPOR RECOVERY SYSTEMS COMPANY 


Compton, California, U.S.A. 


Cable Address: 
VAREC COMPTON CALIF. (U.S.A.) All Codes 
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about our authors | 


“Heavily” involved in the develop- 
ment of a perchloroethylene process, 
J. J. Lukes is at present process man 
ager of the Chlorinated Products Di 
vision of Diamond Alkali Company, 
involving work on the improvement of 
processes and operations of the five 
plants of the division. Previously he 
held the position of research manager, 
Chlorinated Products Division and 
assistant manager of the development 
Formerly with Standard 
Oil of Indiana, he served as group 
leader in the research department 
During the war, while in the employ 
of Standard, he spent three years in 
work on Manhattan District Project 


E. L. Mongan and W. S. Gilfoil, 
consultant supervisor and consultant, 
respectively, in chemical engineering 
section, of Du Pont’s Engineering De 


department. 


partment, have been interested and ac- 
tive in the economic and _ technical 
analyses of projects for new plants 
Their work has been 
insuring technical 
and providing 


and processes. 
directed towards 
adequacy for 
satisfactory facilities at minimum cost. 
The continuous evaluation 
recommended in their article, suggests 
an improved method of gaining these 
ends. 


design 


process 


At present A. N. Leibovie is asso- 
ciated with British Oxygen Research 
and Development—engaged in engi- 
neering research and is responsible for 
the application of mathematical tech 
niques and recent developments in the 
operations and problems of the com- 
pany. His work multiple-effect 
evaporation was done while he was a 
member of the Research Department, 
Chemical Engineering Section at 
Courtaulds, Coventry. There he was 
engaged in work in adsorption, fluid 
ization, mixing. 


on 


The intellectual challenge of chemi 
cal engineering and its prospects for 
technological advances, sparked the in- 
terest of E. F. Johnson in the field 
of automatic process control. Dr. 
Johnson, associate professor of chem- 
ical engineering at Princeton Univer- 
sity, is a research investigator and de- 
sign engineer with varied experience 
in industry, research, and teaching. 
Since the summer of 1955, he has been 
affiliated with Project Matterhorn, a 
classified government project in the 
field of thermonuclear reactions for 
the production of power. His main 
contribution to the field of control sys- 


(Continued on page 34) 
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: produced in the Blaw- 

Knox built refinery unit is 
used directly in making 
electrodes for aluminum 
production. 


PETROCHEMICALS 


are a growing factor in two great industries ... petroleum and chemicals 


Wide experience, gained through long association requirements in designing, engineering and building 
with diversified problems in both petroleum and plants in all three process areas. When planning 
chemicals, as well as in petrochemicals, enables new or expanded facilities, investigate how this 
Blaw-Knox engineers to meet your most exacting specialized background can serve you, too. 


BLAW-KNOX COMPANY 


Chemical Plants Division 
BLAWAKNOX Pittsburgh 22, Pa. Chicago 1, 
Birmingham ¢ Philadelphia « New York City « San Francisco « Washington, D.C. 


Designers, engineers and builders of plants for the process industries: chemicals * petroleum ¢ 
petrochemicals ¢ resins and plastics « nuclear energy ¢ fats and oils « fertilizers * synthetic fuels 
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ELON.» 


Your Best 
Source Is 


AS 


* Can be furnished 
in Ya sheets 


HERE’S WHY: You can 
order in quantity and in 
a wide variety of sizes— 
and be certain of complete 
uniformity throughout. ba 
Our strict density control % 
assures you thoroughly 
non-porous Teflon— 


Other diameters 
on specification 


free from any flaws which 
might possibly affect 
your end use or product. 
Dimensions are accurate 
to your most critical 
tolerances—no rejects, 
waste of material or loss 
of time. You get product 
purity—Teflion at its 

best in every one of its 
remarkable characteristics. 


Delivery is prompt—you 
get the quantity you 
want when you want it. 
Since the availability of 
Teflon, “John Crane” 
engineers have worked 
with Industry to successfully 
solve innumerable problems and 


develop new applications. You can 


benefit from their experience 
and know-how. 


Request full information and ask for our bulletin, The Best in Teflon. 
Morton Grove, Ill., 


Crane Packing Co., 6443 Oakton St., 
(Chicago Suburb). 


In Canada: Crane Packing Co., Ltd., Hamilton, Ont. 


Very high dielectric strength. 

Extremely low power factor. 
THERMAL 

Temperature range 
—300° te +500° F. 


MECHANICAL 
Strong, flexible, weather 
resistant. 

LOW COEFFICIENT OF FRICTION 
Absolutely non-stick. 


* DuPont Trademark 


CRANE PACKING COMPA 


INDUSTRIAL PROGRESS 
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(Continued from page 32) 


| tems engineering has been to empha- 
| size its pertinence to the field of chem- 


| of the International 


ical engineering. 


The James Turner Morehead Medal 
Acetylene Asso- 
ciation will be awarded for 1957 to 
Robert C. Swain, vice-president in 
charge of research and development, 
American Cyanamid Co., for “leader- 
ship in developing a commercial proc- 
ess for melamine and related deriva- 
tives of calcium carbide.” 


E. W. James, who also writes on 
control systems engineering, is con- 
trol supervisor in the Technical Com- 
putation Group within DuPont’s Engi- 
neering Dept. For five years prev- 
iously, James worked in process dy- 
namics in the Instrumentation Section 
of the Engineering Dept. His present 
field of specialty is in analog simula- 
tion. 


Charles Bartels, whose writings 
have been seen in the columns of CEP 
in the past, authors in this issue a 
resume of cost trends and cost control 
in the processing of pharmaceuticals— 
a field with special problems. Bartels 
is department head of chemical devel- 
opment pilot plant of the Squibb 
Institute for Medical Research, Divi- 
sion of Olin-Mathieson. 


Arthur Michel, who tells about 
models, is Fluor’s principal designer 
in charge of plant and piping layout. 
This group began the development of 
a model program six years ago. 


Coleman J. Major, author of the ar- 
ticle bringing us up to date on the 
technology of the all-important boron 
hydrides, is with American Potash and 
Chemical Corp. at Henderson, Ne- 
vada. Prior to this, he was associate 
professor of chemical engineering at 


| the State University of Iowa. 


V. N. Mackiw, one of the authors 
of the article on the chemical produc- 
tion of nickel, studied in Germany and 
Belgium, has been with Sherritt Gor- 
don since 1949, He is director of the 
Research and Development Division, 
R. L. Benoit studied in France and 
was for years head of research for 
S-G; is now a professor at Laval U., 
Quebec. R. J. Loree studied at 
Queens University, Ontario, and is 
now assistant superintendent of the 
Metals Plant. N. Yoshida is a U. of 
Alberta chemical engineer, is presently 
head of Project Development. 


Charles D. Harrington (uranium 
dioxide) has been working on produc- 
ing this material since Mallinckrodt 
entered the field in 1942, 


~ 
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PROBLEM 


Drying an extremely heat-sensitive herbicide. If the dried product 
reaches 235°F. it decomposes and develops flammable gases. 
Another problem is that the stability of the dried herbicide decreases 
with any increase in moisture content. It is therefore necessary 

to keep the moisture content in the dried product very low 

(not more than 1% H.O). Due to excessive decomposition, 

previous drying methods were able to give only 60% yield. 


“GENTLE-IZED’’ Spray Drying by NERCO-NIRO 


APPLICATION 


Consult our Spray Dryer Engineers 


An extensive series of tests to determine optimum operating conditions 
and special design details were carried out in the NERCO-NIRO 
Research Laboratories at Netcong, N. J. Later, 2,000,000 Ibs. 

of herbicide were custom-dried for market research 

and preliminary commercial supplies. 


Two years of trouble-free operation in our client's plant has proved 
the efficiency of NERCO-NIRO “Gentle-ized” Spray Drying. 

2,000 Ibs. of herbicide powder are produced per hour, 

at 99% yield, in a NERCO-NIRO Spray Dryer. 


Herbicides, fungicides and fine chemicals that are difficult 
to handle can be processed for maximum yield, 
product quality and economy—the NERCO-NIRO way. 


Nerco-Niro Spray Dryer Div’n. ® 


on your pr ing pr 


NI + H O L MS Engineering & Research Corp. 


70 Pine St., New York 5, N.Y. 


Branch Offices: SAN FRANCISCO + INDIANAPOLIS + MONTREAL 
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POWELL 


world’s largest family of valves 


Fig. 2475BSW (Sectional)—Bell-0-Seal 
(Packless) Globe Valve for 150 pounds 
W.P. For high vacuum service, handling 


Flush Bottom Tank Valve for 150 Fig. 2456SG—Large Stainless 
pounds W.P. Fig. 2172—Disc opens 300 pounds W P. also available Steel 0.S. & Y. Gate Valve for 

us into tank, Fig. 2173—Disc opens into a ; 150 pounds W.P. End flanges 
valve. Can be furnished in various have 1/16” raised face, and 
corrosion-resistant alloys. Also conform to ASA B16.5 Standard. 
available for 300 and 600 pounds W.P. 


Fig, 2337—Small Stainless Steel Gate Valve for Fig. 2433SS—Large Stainless Steel Fig. 1861—Small Stainless Steel 

_ 200 pounds W.P. Screwed-in Bonnet, inside screw Swing Check Valve for 150 pounds W.P. Globe Valve for 200 pounds W.P. Plug 

i non-rising stem, solid wedge disc. Dimension of Bolted cap. Designed to provide full type disc, integral seat. Can be furnished 
flanged end valves conform to latest standards. flow through the valve when wide open. with flanged ends for 150 pounds W.P. 


For every flow control problem Powell offers more kinds or types, available in the largest variety of 
metals and alloys to handle every flow control requirement. Powell distributors are located in all principal 
cities and maintain inventories to fill almost any need. For special engineering problems, write direct to: 


THE WM. POWELL company - Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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MARCH 1958 


The great debate goes on—are we going to 
have a depression or aren’t we? And if we are, 
what can be done about it and what should be 
done about it? By now everyone, with a few 
lucky exceptions, which include the drug manu- 
facturers for example, recognizes that we are 
in a “recession”—though opinions differ widely 
as to how long it will last and how deep it will 
be. There is one school of gloomy thought 
among the fraternity of economists that holds 
that no one, including the government, can do 
anything effective about stopping a recession or 
avoiding a depression if it is on the way. It is 
the opinion of some that deficit financing and 
desperate pump priming in the 1930's proved 
largely ineffectual. 

This is not to say that conditions now are in 
any way comparable to the circumstances, in- 
cluding wild speculation on all fronts, that 
brought about the 1929 crash. There is no 
credit crisis in sight, and there have been few 
excesses either in business or in finance that 
seem to have laid the groundwork for serious 
trouble. But we have had ten years of pros- 
perity and of heavy spending by both consumers 
and industry, so at least a pause is in order. 
There is therefore basis for believing that the 
recession may not be a deep one, but as yet 
there is no way of knowing how long it may 
last. 


Confidence in the Capital 

Washington talks with confidence as Wash- 
ington must. The President predicted that the 
beginning of the end of the downturn will 
come in March and other government pundits 
are looking for an upturn by summer. How- 
ever industrial and financial district economists 
are less hopeful. The economist for the Ford 
Motor Co., for example, does not expect an up- 
turn until the end of the year although he does 
not foresee a deep recession or a depression. An 
economist for one of the larger steel producers 
expects a pick-up in that business in the last 
half of the year but does not think overall opera- 
tions for 1958 will be much over 65%. This 
of course infers that operations in the last half 
should be quite a bit better than the present 
low ebb of under 60%. Other business news 
has continued to be bad. Recent reports on 
carloadings show a drop of 20% below a year 
ago. Reports from the oil industry continue to 
be blue. Automobile production is down well 
below 1957 comparable levels and inventories 
are said to have risen to as much as three 
months supply with some of the big firms. Plant 
layoffs confirm the industry's doubts of an im- 
mediate change in their outlook. There has 


trends / 


CAN THE 
PUMP BE 
PRIMED? 


even been some indication that chemical firms 
are curtailing or at least stretching out their 
budgets for plant expansion. 

Meanwhile a small rash of dividend cuts in 
the weaker or more cyclical industries, some of 
them quite drastic, has appeared in the news. 
However most of these cuts were not accom- 
panied by any great weakness on the market, 
no doubt because declines in the stocks had al- 
ready discounted the bad news. 

On the more cheerful side there has been a 
modest increase in the rate of home building to 
the annual rate of 1,030,000 from 970,000 last 
December. If this should continue, it would 
have a more helpful effect on the economy than 
some of the government measures being taken or 
being contemplated. A great deal of money is 
involved, because 100,000 houses probably mean 
an expenditure of say $2 billion. 


Easy Money 

The Government has taken a number of 
steps to ease credit and increase the supply of 
money. Tight money is given the credit for 
causing the start of the downturn. Whether 
easing money will turn things the other way 
quickly is doubtful. Steps taken by the govern- 
ment so far have had little effect. The reduc- 
tion in margin requirements for stock buying 
to 50% from 70% did not help the stock 
market appreciably. The next major action to 
cut Federal Reserve requirements added about 
$500 million to commercial bank reserves and 
theoretically will add around $3-billion to the 
credit pool. This action again had no effect 
on the stock markets. 

Now government officials are talking about 
tax cuts to increase spending power and perhaps 
later a massive program of public works, road 
building, and even slum clearing. While a tax 
cut would be pleasant, it could hardly amount 
to more than a few extra dollars each month 
in the individual’s paycheck. A cut on industry 
taxes would probably have more practical re- 
sults but here again the effect would not be felt 
immediately. 

Admitting that the nation cannot afford a 
depression here because of its repercussions on 
our friends and customers abroad, it seems 
probable that more and more drastic inflationary 
measures will be taken unless the business tide 
turns. 

The one thing that appears likely at the 
moment is that it will take another six months 
for easier money and increased defense spending 
to be translated into orders, buying, and in- 
creased employment. 
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The great debate goes on—are we going to 
have a depression or aren't we? And if we are, 
what can be done about it and what should be 
done about it? By now everyone, with a few 
lucky exceptions, which include the drug manu- 
facturers for example, recognizes that we are 
in a “recession”—though opinions differ widely 
as to how long it will last and how deep it will 
be. There is one school of gloomy thought 
among the fraternity of economists that holds 
that no one, including the government, can do 
anything effective about stopping a recession or 
avoiding a depression if it is on the way. It is 
the opinion of some that deficit financing and 
desperate pump priming in the 1930's proved 
largely ineffectual. 

This is not to say that conditions now are in 
any way comparable to the circumstances, in- 
cluding wild speculation on all fronts, that 
brought about the 1929 crash. There is no 
credit crisis in sight, and there have been few 
excesses either in business or in finance that 
seem to have laid the groundwork for serious 
trouble. But we have had ten years of pros- 
perity and of heavy spending by both consumers 
and industry, so at least a pause is in order. 
There is therefore basis for believing that the 
recession may not be a deep one, but as yet 
there is no way of knowing how long it may 
last. 


Confidence in the Capital 

Washington talks with confidence as Wash- 
ington must. The President predicted that the 
beginning of the end of the downturn will 
come in March and other government pundits 
are looking for an upturn by summer. How- 
ever industrial and financial district economists 
are less hopeful. The economist for the Ford 
Motor Co., for example, does not expect an up- 
turn until the end of the year although he does 
not foresee a deep recession or a depression. An 
economist for one of the larger steel producers 
expects a pick-up in that business in the last 
half of the year but does not think overall opera- 
tions for 1958 will be much over 65%. This 
of course infers that operations in the last half 
should be quite a bit better than the present 
low ebb of under 60%. Other business news 
has continued to be bad. Recent reports on 
carloadings show a drop of 20% below a year 
ago. Reports from the oil industry continue to 
be blue. Automobile production is down well 
below 1957 comparable levels and inventories 
are said to have risen to as much as three 
months supply with some of the big firms. Plant 
layoffs confirm the industry’s doubts of an im- 
mediate change in their outlook. There has 


CAN THE 
PUMP BE 
PRIMED? 


even been some indication that chemical firms 
are curtailing or at least stretching out their 
budgets for plant expansion. 

Meanwhile a small rash of dividend cuts in 
the weaker or more cyclical industries, some of 
them quite drastic, has appeared in the news. 
However most of these cuts were not accom- 
panied by any great weakness on the market, 
no doubt because declines in the stocks had al 
ready discounted the bad news. 

On the more cheerful side there has been a 
modest increase in the rate of home building to 
the annual rate of 1,030,000 from 970,000 last 
December. If this should continue, it would 
have a more helpful effect on the economy than 
some of the government measures being taken or 
being contemplated. A great deal of money is 
involved, because 100,000 houses probably mean 
an expenditure of say $2 billion. 


Easy Money 

The Government has taken a number of 
steps to ease credit and increase the supply of 
money. Tight money is given the credit for 
causing the start of the downturn. Whether 
easing money will turn things the other way 
quickly is doubtful. Steps taken by the govern 
ment so far have had little effect. The reduc- 
tion in margin requirements for stock buying 
to 50% from 70% did not help the stock 
market appreciably. The next major action to 
cut Federal Reserve requirements added about 
$500 million to commercial bank reserves and 
theoretically will add around $3-billion to the 
credit pool. This action again had no effect 
on the stock markets. 

Now government officials are talking about 
tax cuts to increase spending power and perhaps 
later a massive program of public works, road 
building, and even slum clearing. While a tax 
cut would be pleasant, it could hardly amount 
to more than a few extra dollars each month 
in the individual’s paycheck. A cut on industry 
taxes would probably have more practical re- 
sults but here again the effect would not be felt 
immediately. 

Admitting that the nation cannot afford a 
depression here because of its repercussions on 
our friends and customers abroad, it seems 
probable that more and more drastic inflationary 
measures will be taken unless the business tide 
turns. 

The one thing that appears likely at the 
moment is that it will take another six months 
for easier money and increased defense spending 
to be translated into orders, buying, and _ in- 
creased employment. 
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A 0” consequence of our current domestic recession is that fewer 
new plants are being built. As a result, our engineer-constructor 


COSTLY organizations—who employ large numbers of chemical engineers— 


must supplement the diminished domestic market for their services 


CONTRADICTION by turning to foreign customers. But here too, they are meeting dif- 


ficulties. 


The Federal agencies that make loans available to foreign countries 
do not, as a rule, advance funds to pay for the services of American 
engineer-constructors. ‘This is particularly true when the enterprise 
in question is not government-sponsored. These agencies do, on the 
other hand, make arrangements for deferred repayment for American 
process plant equipment. And so there is the contradiction that 
U.S. funds are made available for the purchase of equipment, but 
are not made available to pay for the design and engineering of the 
processes which make the use of the equipment possible. 


In the past, American engineer-constructors have had to arrange 
private financing for their fees, usually with U.S. banks. At best, 
such financing added difficulty and delay to the handling of jobs 
in foreign countries, and retarded the export of American processing 
know-how. 

Difficult though that situation may have been, it has now grown 
worse. The private funds to which our engineer-constructors turned 
in the past are now less available than they have been. Reasons for 
this are several: money is generally tighter, and certain customer 
nations, particularly in the Middle and Far East, seem more susceptible 
to war or civil insurrection. 


Meanwhile, competition from European engineer-constructors has 
been diverting further business from U.S. firms. In some respects, 
this competition was not formerly regarded as too serious a threat 
because of the high regard that customer nations have for U.S. know- 
how. But the threat offered by our competitors in England, Germany, 
France, and Italy, has grown far more acute. This has not been be- 
cause of the superiority of their services but because of the facility 
with which their services can be bought. For, in each of these 
countries, the government underwrites the insurance for exports to 
foreign countries. Under their package plans, private capital that 
is invested abroad is protected against loss caused by currency re- 
valuation, expropriation, war, and the more conventional credit 
problems of insolvency, default, and so on. In a great number of 
cases, this insurance makes the difference between a customer's being 
able to go ahead with a project, and the loss of the order. 


Surely this is a self-imposed inequity that the appropriate agencies 
of our government should correct: the services of our engineer- 
constructors should certainly be available in the world marketplace 
on an equal basis with other countries. And from the standpoint of 
maintaining full employment of the chemical engineers in these 
organizations, of maintaining a high level of activity in that area, and 
of safeguarding our national prosperity and security, government 
action to correct this inequity would seem particularly well-advised. 


J.B.M. 
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YOU GET MORE 
FOR YOUR FLUID 
MIXER DOLLAR 


because we design and 
build the whole unit 


It's simple economics! Philadelphia 
Mixer is the om/y manufacturer that 
designs and builds the complete unit— 
mixer drive, shafting, impeller and 
coupling. Because we control produc- 
tion and costs, we can afford to give 
you more mixer per dollar. For example: 
e Extra large, heavy duty bearings 
throughout. 

. heavy output shafting— 
machined, ground and polished. 

e Drives designed with extra strength 
and rigidity to take maximum thrust 
and unbalanced loads. 

e Quick-change gear sets for 14 stan- 
dard speeds. 


You don’t pay a premium price for 


these extras—or for the better perfor- 
mance, longer life, lower maintenance. 
You get them as a bonus when you buy 
from Philadelphia Mixer .. . the only 
source that maintains completely inte- 
grated facilities for mixer design, 
application engineering, manufacturing 
and field service. 

You can select your Philadelphia Mixer 
from six standard models. One to 200 
hp. Special units available to 500 hp. 
Horizontal or vertical motor. Mechani- 
cal seal or packed stuffing box. Paddle 
or turbine type impellers. If you have 
had no direct experience with Phila- 
delphia Mixers, we urge you to consult 
those who have. We'll be glad to 
help you. 

Get the full story on Philadelphia 
Mixers. Write for Catalog A-27. It 
contains complete mechanical design 
information that permits you to make 
a catalog selection of the unit that best 
suits your requirements. Philadelphia 
Gear Works, Erie Ave. and G Street, 
Philadelphia 34, Pa. 


philadelphia 
mixers 


Offices in Principal Cities 


the challenge 


The aim of chemical engineering technology is to increase 
the productivity of our invested capital and our labor 
without limit. Nothing less is sought than the fully auto- 
matic, continually optimized plants, industries, and econ- 
omy. The technical principles involved in this endeavor, 
like any other basic principles, are quite simple, and should 
be a part of our basic working knowledge. While the 


yroad 


= field of chemical engineering is 
one, 


overlapping many 
branches of science and engineering. 
Because of its breadth and because of 
the diverse activities that chemical en- 
gineers engage in, it is not easy to 
define chemical engineering precisely. 
Perhaps the simplest and least restric- 
tive definition is that it is that branch 
of engineering which serves the tech- 
nology of the chemical process indus- 
tries. 

In order to balance our perspective 
of chemical engineering we must re- 
examine our conceptual organization 
of the field. 
is to consider what kinds of questions 


\ simple way to do this 


answer in 
There ap- 
pear to be only four such kinds of ques- 
tions, and asked whether 
the problem is one of performance 


chemical engineers must 


solving process problems. 
these are 


analysis or one of design. 


1. What physical or chemical limita- 
tions are imposed on the processes in- 
volved ? 

2. What amounts of material, energy, 
and money are involved? 

3. What types and sizes of physical 
equipment are required? 

4.What quality of performance is in- 
volved ? 


Concepts Involved 


Each of these question types has 
associated with it a particular concept. 
In the first question the concept is 
thermodynamic equilibrium; in the 
second, conservation ; in the third, rate 


Ernest F. Johnson 


study or design. 


processes or kinetics; and in the 
fourth, control. 

Equilibrium fixes the limits beyond 
which no process can go. The concept 
of conservation provides the basis for 


accounting procedures to fix amounts. 


HISTORY 


Historically chemical engineering 
emerged as a separate branch of engi- 
neering as a result of the recognition 
(a) that certain unit operations were 
common to all the process industries 
and (b) that a sound knowledge of 
these operations made an engineer 
useful in any of the industries despite 
the wide variety of their products. 
Chemical engineering education, of 
course, capitalized on the unification 
offorded by the concept of the unit 
operations with the result that even to- 
day most of our chemical engineering 
curricula are heavily loaded with in- 
struction in the unit operations. 

Unfortunately our preoccupation with 
these unit operations has warped our 
perspective. Chemical engineering is 
not alone concerned with the design 
and performance of individual bits of 
apparatus wherein some unit opera- 
tions take place. It is equally well 
concerned with the over-all performance 
of the integrated process plant and in- 
deed with the over-all performance of 
oa whole works and ultimately with the 
entire corporate enterprise. Nor is 
chemical engineering solely concerned 
with the unit operations as individual 
processes. Chemical reactors and nvu- 
clear reactors are units of critical im- 
portance in process sequences, and on 
understanding of their principles is as 
important in modern process technol- 
ogy os an understanding of the unit 
operations. 


Princeton University 
Princeton, New Jersey 


art of control engineering has served us in the past, the 
increasing interest in high-speed reactions and processes 
and the continuing battle to reduce investment require- 
ments and operating expenses make it increasingly im- 
portant that a precisely quantitative consideration of the 
control problem be a vital part of any projected plant 


Familiar examples are the material bal 
ance, the energy balance, the momen 
tum balance, and the economic balance 
Ki netics in the context of these basic 
concepts includes chemical and nuclear 
rate processes as well as the physical 
rate processes which underlie the unit 
operations, namely, thermal transfer, 
momentum transfer, and mass transfet 

The fourth 
been of little formal concern to chem- 


concept, control, has 
ical engineers until only very recently 
It is quite different from the other 
three concepts in that it is not directly 
concerned with amounts, sizes, and effi- 
ciencies, but rather with the quality of 
performance or the behavior of proc- 
ess systems. It has two aspects, namely, 
economic control and automatic proc 
ess control. 
These four may be re 
garded as an inclusive categorization 
of the fundamentals of chem- 
ical engineering Actually the first 
two concepts, equilibrium and conser- 


concepts 


basic 


vation, are directly derivable from the 
second and first laws of thermody 
namics, and hence may be lumped to 
gether. The basic concepts then may 
be called simply thermodynamics, kin 
etics, and cybernetics, the last term 
signifying control in its broadest im- 
plications. 

An argument for treating the basic 
concepts in the order: equilibrium 
conservation—kinetics—control is that 
a typical appraisal of a new process 
invokes the concepts in that sequence. 
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First one examines the physical and 
chemical feasibility; next one deter- 
mines the gross amounts of raw mate- 
rials, energy requirements, product 
yields, and frequently at this stage a 
preliminary economic appraisal; then 
the specific process equipment needs 
are assayed; and finally the perform- 
ance of the connected process units is 
considered. What is involved is a 
succession of integrations beginning 
first with notions of potentiality, then 
leading into process units from inte- 
grations of conservation and rates, and 
subsequently into operating process 
plants. 

If the foregoing categorization of 
basic chemical engineering concepts is 
reasonable, it is clear that we must 
give a much greater play to the con- 
cept of control. However, chemical 
engineers, like other engineers, are 
pragmatic individuals. The question 
of whether a greater play should be 
given to the control concept depends 
on whether the play will pay off. The 
real question is whether the science of 
control has come of age sufficiently to 
warrant diligent exploitation by proc- 
ess engineers. Chemical engineering 
is both a science and an art. In the 
past the art has sufficed for the solu- 
tion of process control problems. In 
order to see how well a scientific ap- 
proach to the control problem can 
serve the process industries we must 
see first of all what is known about 
the field and then examine the possi- 
bilities for applying this knowledge. 


Automatic Process Control 

Control may be defined as the or- 
ganization of activity for purpose. 
Automatic process control is the auto- 
matic, rather than manual, regulation 
of processes. What the purpose of the 
regulation is requires a little scrutiny. 
Superficially one would say that the 
purpose is usually to hold conditions 
constant at some optimal level. Ideally 
however the purpose must be the same 
as the purpose of the parent organ- 
ization. In the case of an industrial 
process the purpose must be to maxi- 
mize the rate of production of profits 
projected over long enough time 
spans to ensure protection of the in- 
vestment which produces the profit. 
Of course, automatic control working 
for that purpose would be possible 
only in a fully automatic plant where 
every activity is machine controlled. 


42 


At the present time there are no fully 
automatic plants, although there are 
no theoretical reasons why such plants 
cannot be built. 

Control systems regardless of type 
have a number of features in common. 
The first feature is that they 
invariably are made up of sequen- 
tial arrays of components, fre- 
quently disposed in various kinds of 
closed loops. Since each component 
in the array can contribute signifi- 
cantly to the behavior of the system, 
any analysis of the system must con- 
sider the behavior of every part of 
the system as well as all externa! in- 
fluences which are brought to bear on 
the system. That kind of approach to 
analysis which considers over-all per- 
formance from an appraisal of all 
interacting aspects of components and 
environment is called a systems ap- 
proach, and engineering which uses 
the approach is called systems engi- 
neering. 

A second characteristic common to 
all control systems is that they are 
processors of information. From the 
standpoint of control neither the size 


of equipment nor the amount of ma- 
terial and energy flowing in them are 


of significance in themselves. What 
is significant is the flow of information 
around the control loops. Just as one 
draws a flow sheet to identify im- 
portant process flows, so can one draw 
a signal flow diagram to show the 
flow of information. In the case of 
process systems the information takes 
the form of various process variables 
and the measures of those variables 
taken by the process instrumentation 
as electrical, pneumatic, and mechani- 
cal signals. 

A third characteristic is that most 
control systems are feedback systems, 
that is, the signal flow circuits are ar- 
ranged in closed loops such that out- 
put information from the system is 
fed back to the input. Feedback con- 
trol systems are usually far less ex- 
pensive for given performance specifi- 
cations than are open-loop and feed- 
forward systems. Consider a simple 
steam-jacketed oil line wherein the 
outlet oil témperature is to be con- 
trolled to some desired temperature by 
regulating the pressure of the steam 
in the jacket. The simple way to do 
the job is to measure the outlet oil 
temperature, compare this temperature 
with the desired temperature, and on 
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the basis of the difference between 
the actual temperature and the desired 
temperature adjust the steam pres- 
sure. By providing the controller with 
the proper control actions one can 
make the deviation between actual and 
desired temperatures as small as re- 
quired. To do the same job with an 
open-loop system would require meas- 
uring not only the inlet oil temperature 
and steam pressure, but also the oil 
flow rate, and in addition would re- 
quire computation of the effects of 
the measured variables. 

A fourth characteristic of control 
systems is that the presence of feed- 
back loops in their circuits makes pos- 
sible instabilities if the signals are 
reinforced as they go around the loop. 
This tendency toward instability shows 
up in periodic excursions of the con- 
trolled variables. Since control per- 
formance can be evaluated at least in 
part on the basis of the stability of 
the control crcuit, certain conveniences 
attach to the use of characterizations 
of control loop components in terms of 
their response to periodic forcing. 

A fifth and perhaps most important 
characteristic is that control systems 
are dynamic systems. It is the dy- 
namic behavior of the system that is 
the significant measure of perform- 
ance. 

These five characteristics are typi- 
cal of all control systems whether they 
are sociological, biological, mechan- 
ical, or other, and in principle any 
formal method of tackling control 
problems of one kind are equally ap- 
plicable to other control systems. 


CONTROL SYSTEM SYNTHESIS 

One can examine what is involved 
in the solution of control problems 
generally by considering what is in- 
volved in the design of a control sys- 
tem. An a priori approach to the 
problem might go along the following 
lines: 

1. Set the criteria for system be- 
havior. For a process control system 
these criteria might be expressed in 
terms of the response of particular 
process variables to certain arbitrary 
disturbances which correspond to the 
worst kind of disturbances affecting 
the operating process. 

2. Choose that combination and ar- 
rangement of components in the control 
loop which will meet the desired cri- 
teria of performance at minimal cost. 


The a@ priori approach to this step 
would be to write equations describing 
the behavior of each loop component ; 
combine them to a single equation de- 
scribing the over-all behavior of the 
whole control system; solve this equa- 
tion for the arbitrary disturbances 
used in desired be- 
havior; compare the solution with the 
desired behavior; alter component 
characteristics and rearrange loop se- 
quences as necessary to make the solu- 
tion of the over-all equation more 
nearly correspond to the desired be- 
havior; continue in this fashion until 
the computed behavior matches the 
preset specification within reasonable 
design limits. 

Unfortunately this approach, though 
sound in principle, bogs down in prac- 
tice except for the simplest possible 
systems because the descriptive equa- 
tions that result from the general case 
are nonlinear differential equations 
which cannot be What is 
worse, for many process systems one 


specifying the 


solved. 


cannot even write the descriptive equa- 
tions with sufficient reliability to war- 
rant the effort. (And even in those 
cases where the descriptive equations 
can be solved there is generally no 
way of predicting how adjustments 
in the various loop components will 
affect the over-all behavior of the 
system. ) 

It was perhaps the formidability of 
this formal mathematical approach to 
the control system that dissuaded 
chemical engineers from any creative 
activity in the field of process control. 
Rather the chemical engineer concen- 
trated his efforts to good economic 
advantage on problems related to in- 
dividual unit operations and process 
mechanisms without any regard for 
the integrated dynamic behavior of 
controlled process systems. He was 
always reasonably sure that the in- 
strument manufacturers would provide 
adequate hardware for controlling any 
process he might devise. Of course, 
the usual sequence involved in devel- 
oping an idea into commercial reality 
has fostered to some extent this notion 
that all of our chemical engi.eering 
processes are readily controllable and 
pose no real technical problem. The 
chemist in the laboratory is not likely 
to spead much time studying reactions 
which are so unmanageable by con- 
ventional techniques that they invari- 
ably blow up in his face. Nor are 


such processes likely ever to emerge 
from the research laboratory for study 
in the pilot plant and subsequent de 
velopment to full-scale production. 
Yet there is no reason to suppose that 
hard-to-control processes 
have no commercial value. A 
sophisticated view of the control as- 


such can 


more 


pect of these processes would lead to 
methods of controlling them, and cer- 
tainly for some of them it would be 
possible to show clear economic justifi- 
cation for their development, even 
though a disproportionately high in- 
vestment in control instrumentation 
would be necessary. 


History of Control 
Engineering 


While the chemical engineer contri- 
buted nothing to the advance and de- 
velopment of control theory, other engi- 
neers have been less disinterested. In 
particular the electrical engineer and 
the mechanical engineer have made 
notable contributions, which although 
originally mode for specific problems 
within their respective fields, have sub- 
sequently been extended to other areas. 

The basic differential equations for 
closed loop control systems had been 
studied in some detail as early as the 
1920,’s and indeed certain control sys- 
tems had been designed on the basis 
of these equations, despite the inherent 
difficulties of this approach to control 
system design. A decade later the basis 
for modern techniques of control sys- 
tem synthesis was set forth inadver- 
tently by Nyquist’s analysis of the sta- 
bility of feedback amplifiers. Fre- 
quency response analysis was the pow- 
erful tool born out of Nyquist’s work, 
but it was not until World Wor I! 
forced the development of fire control 
and related positioning systems that 
the new tool was put to work. Much 
of the development was shrouded in 
wartime secrecy, but immediately fol- 
lowing the war there was a flood of 
publication which has continued down 
to the present time with many new 
techniques and applications. 


FREQUENCY RESPONSE 

Although frequency response tech- 
niques were first developed specifically 
for servomechanisms, they are equally 
applicable to process control systems. 
Briefiy, the basic technique consists 
in characterizing each component of 
the control loops in terms of its re- 
spective response to steady-state har- 
monic forcing. If a sustained sinu- 
soidal variation of a property of an 
inlet stream to a process unit is im- 
posed long enough for all initial tran- 
sient effects to die out, there will be 


a related sinusoidal variation in the 
corresponding property of a corre- 
sponding outlet stream. For most proc 
ess systems these sinusoids will have 
the same frequency but will differ in 
amplitude and the outlet waves will 
usually lag behind the inlet waves 
At different frequencies the amplitude 
ratios and the phase lags will be dif- 
The amplitude and phase be- 
spectrum 


ferent. 
havior over the frequency 
of interest constitute the 


characteristics of the 


frequency 
response par 
ticular process unit. If all the com 
ponents in a series of connected but 
noninteracting components are linear, 
the over-all frequency response char- 
acteristics will be given by multiply- 
ing together the amplitude ratios and 
adding up the phase angles. Non- 
interacting components are such com- 
ponents that downstream behavior has 
no effect on upstream behavior. Linear 
components are components for which 
the describing equation is a linear dif- 
ferential equation, that is, one in which 
all the terms involve the dependent 
variable and its various derivatives 
with respect to time to the first power 
only. 

It can be seen now why frequency 
response is such a useful tool. The 
effect on the whole system of changing 
characteristics of a single component 
or combination of components can be 
determined directly and quickly with- 
out having to resort to tedious trial- 
and-error solutions of equations. Since 
it is possible to specify the control 
criteria for typical systems in terms 
of frequency response characteristics, 
it is possible to synthesize control sys- 
tems reliably without recourse to elab- 
orate mathematical treatment provided 
the frequency response characteristics 
of the individual system components 
are either known or calculable 

Even in the case of systems of in- 
teracting nonlinear components these 
simple frequency response techniques 
can be made applicable within certain 
reasonable limitations. There is one 
source of difficulty which should be 
mentioned at this point, and that is 
the fact that many of the empirical 
rules for specifying desirable control 
criteria in terms of frequency response 
characterization are strictly applicable 
only for so-called minimum phase sys- 
tems. This limitation in many process 
cases is a far more stringent one than 
the limitations regarding linearity and 
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noninteraction. A minimum phase sys- 
tem is one for which the phase shift 
is directly relatable to the amplitude 
ratio, such as occurs for lumped para- 
meter circuits. 
tems frequently have in their circuits 
sizable time delays arising from sam- 
pling lags or other distance-velocity 
lags with the result that the systems 
are no longer minimum phase. For 
these systems the empirical rules must 
be applied with caution or reinter- 
preted for the particular problem at 
hand. 

Frequency response procedures most 
usually are handled graphically. 
Among the more widely used plots 
are the direct and inverse Nyquist 
diagrams, which are complex plane 
polar plots giving the vector loci for 
amplitude ratio and associated phase 
angle for all frequencies; the Bode 
diagram, wherein the logarithm of the 
amplitude ratio and the numerical 
value of the phase angle are plotted 
against the logarithm of the fre- 
quency ; and the Black-Nichols plot of 
magnitude ratio vs. phase angle. Per 
haps the most generally useful of these 


electric Process sys- 


plots is the Bode diagram, since it 
shows clearly the frequency depend- 
ence and it admits of the simplest 


graphical procedures in system syn- 
thesis. These procedures include not 
only the simple graphical addition of 
the frequency response characteristics 
but also a simple and rapid sketching 
in of component characteristics by 
means of straight-line approximations 

Another advantage of frequency re 
sponse characterization is that the 
frequency response characteristics are 
directly calculable from the descriptive 
differential equation for a component 
without requiring a solution of that 
equation. In cases where the describ- 
ing equation cannot be written, for 
example, when the mechanics of the 
process involved are not understood, 
the frequency response characteristics 
must be determined experimentally 
either directly from sinusoidal forcing 
or indirectly from fourier analvsis of 
step or pulse forcing or statistical 
analysis of random forcing. 


TRANSIENT RESPONSE 

Despite the manipulative advantages 
of frequency response analysis this 
approach does not give an immedi- 
ately understandable picture of what 
the temporal behavior of a controlled 
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system will be under typical operating 
conditions. To be sure, the temporal 
or transient behavior can be inferred 
by empirical rules and in special cases 
by direct calculation from the fre 
quency response characteristics, but in 
general a precise calculation wipes out 
many of the claimed advantages of 
convenience and simplicity. Neverthe- 
less it is the transient response to 
typical system disturbances that is the 
clearest basis for specifying the cri- 
teria of control system per 
formance. The typical process control 
situation is that the process variables 
are being held closely to certain oper- 


process 


ating points which are most usually 
fixed or which may be changing slowly 
with time. How well the process vari- 
ables are being held constant in the 
face of disturbances to the system is 
the simplest measure of the control 
performance. The step change in an 
inlet variable is a typical and severe 
disturbance. Hence an unambiguous 
and understandable specification of 
control performance can be made in 
terms of the transient 
the operating system to a particular 
step forcing. Fortunately for some 
simple systems this transient response 
can be inferred from the frequency 
response characteristics. For the gen 
eral case, however, a solution of the 
descriptive equations for the controlled 
system must be made. 

A powerful technique for attacking 
control system design by focusing at- 
tention on the differential equation for 
the system, again without attempting a 
formal solution of the equation, is the 
root-locus method. This method is 
particularly useful for minimum 
phase systems and as such is not gen- 
eral for process control systems, but 
it is a handy tool for getting quick 
insights into the nature of the system 
equations and by inference into their 


response f 


temporal solutions. 


Nonlinear Systems 

For nonlinear systems there are no 
general methods of attack. If there 
is only one nonlinear component in 
the loop, the method of describing 
function analysis may be applicable. 
This method ignores all frequencies 
higher than the fundamental in the 
response of the nonlinear element to 
sinusoidal forcing on the principle 
that all higher harmonics will be at- 
tenuated in the linear elements in the 
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rest of the loop. 

For nonlinear systems which can be 
treated as second order systems the 
phase-plane method provides an indi 
cation of the transient response of the 
system via a graphical analysis of a 
particular second order nonlinear equa- 
tion: 

The availability in recent years of 
precise, reliable, and relatively imex- 
pensive general-purpose analog com- 
puters has opened up many possibili- 
ties for treating the problems of con- 
trol analysis and synthesis. 
The principal advantages offered by 
instruments are that can 
solutions of the 


system 
these one 
deal 
control system equations and that the 


directly with 
effects of adjusting various parameters 
or the system can be seen quickly 
There is no restriction as to the nature 
of the system equations and nonlineari- 
ties can be handled without difficulty 
The only requirement is that the equa 
tions of the system be known or else 
that sufficient information be available 
on the behavior of the system so that 
a reasonably analogous computer cir 
cuit can be devised. 

Modern high-speed digital comput- 
ers also offer great potentialities for 
control system synthesis and analysis 
At the present time both analog and 
digital computers are available for in- 
stallation in the control loop itself 
Conventional controllers generate 
their particular control functions by 
there is at least 
digital 
control 


analogy, and one 


small-scale general-purpose 
computer on the market for 
purposes. 

The insertion of computers into the 


control loop permits optimalization of 


AUTOMATIC OPTIMIZATION CONFER- 
ENCE. Engineers in the process con- 
trol field cannot afford to miss the com- 
ing conference on automatic process 
optimization to be held aot the Univer- 
sity of Delaware, April 2-4, 1958. Host 
for the conference is ASME’s Wilming- 
ton section; co-sponsors are AIEE, IRE, 
ISA and AIChE. For program details 
see page 146 of this issue. 


—AND 


ISA is also sponsoring its 10th Annual 
Symposium on Control Systems Eagi- 
neering at the Hotel Essex, Newark, 
N. J. April 1, 1958. Program and reg- 
istration information are available from 
Norman Dayton, Norman Bragar Co., 
1060 Broad St., Newark 2, N. J. 
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process performance and_ ultimately 
fully optimalized plant performance. 


Problem of Education 

On the basis of the foregoing dis- 
cussion of the nature of automatic 
process control and some of the tech- 
niques for dealing with problems of 
analysis and design, an appraisal can 
be made of the problem of chemical en- 
gineering education in the field of 
process control Historically the teach- 
ing of process control in chemical en- 
gineering curricula has been confined 
largely to isolated descriptive courses 
on the hardware of instrumentation, 
occasionally with laboratory sessions 
thrown in to increase the familiarity 
with the hardware. It has become 
more apparent in recent vears that 
this kind of approach is needlessly 
wasteful of the limited time available 
in the curriculum, and if it is purely 
descriptive in content is not likely to 
be of any lasting value to the student 

If it is conceded that chemical en 
gineering fundamentals can be organ 
ized in terms of equilibrium, conser- 
vation, rate process, and control, then 
it is clear that we cannot arbitrarily 
divorce control from the other funda 
mentals of the field. The basic notions 
in control theory should be injected 
early in the curriculum. Much of the 


ground work necessary to an unde 
standing of the field can well be in- 
cluded with other basic material. For 
example, unsteady state and transient 
behavior of processes can be studied 
as part ot the study of the processes 
themselves, thus developing a famili- 
arity with the differential equations 
which become of importance in con 
trol. Frequency response character- 
ization can be introduced as a tool for 
determining the properties of mate 
rials, for example, thermal conductivi- 
ties, as well as the key tool for handling 
control systems. The principles of 
control can be introduced in the lab 
oratory as well as in the classroom, 
and in particular the junior laboratory 
in chemical engineering should not 
slight the control aspect. 

Most chemical engineering curricula 
today include mathematics through 
differential equations, and this amount 
of mathematics is certainly adequate 
for an understanding of control prin 
ciples. There is some sentiment for 
adding another course in mathematics 
to include more material on operational 
calculus, function theory, statistics 
and the like, but it is likely that what 
is really needed is not more mathe 
matics courses but rather more ap- 
plication of the mathematics in the 


regular chemical engineering courses 


lhe subject of automatic process con 
trol affords an excellent opportunity 
tor practice in applied mathematics 

Ihe major course in control pre 
sumably would be given in the senior 
year either immediately preceding ot 
contemporaneous with the treatment 
ot process economics. It would follow 
chemical reactor kinetics and the unit 
operations under whatever guise these 
subjects might be given. It would be 
a required course for all students in 
chemical engineering and it might o1 
might not have an associated labora 
tory depending on the extent to which 
the other laboratory courses in the de 
partment included material on control 
theory. 

Much might be said about the fact 
that the subject of control is so broad 
and draws so heavily on many and 
diverse disciplines that it has great 
integrating power in the curriculum 
By giving it a special emphasis near 
the end of the undergraduate cu 
riculum it permits tving up many loose 
strings while at the same time giving 
a clearer perspective of the whole of 
chemical engineering and its relation 


to other branches of engincering 


Presented at an all-day Symposium on Con 
trol Engineering, A.I.Ch.E., New York 


some solutions 


Although today’s processes are not yet developed to arrive at the optimum com- 
bination of process and instrumentation, individual methods are already showing 
excellent benefits. Techniques for the application of these methods at each 
step will make possible the optimum plant of the future. 


Engineering Service Division 


Edward W. James 


E. |. du Pont de Nemours & Company, Inc. 


Wilmington, Delaware 


ystems engineering is no longer 
5 new. The degree, however, to 
which it has been successfully applied 
in the aircraft and missile fields is far 
greater than the extent of its use in 
chemical process development on prob- 


lems of a surprisingly similar nature. 
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One can gain insight into the nature 
and scope of systems engineering from 
an incident that occurred early in the 
World War II. In the design of a 
navigational gyroscope for a new mili- 
tary aircraft also in the design stage, 
the gyroscope development team re- 
quested permission to change the 
power source from 28 v. d.c. to 400 
cycle a.c. This apparently simple re- 
quest was denied on the following 
basis: all existing 400-cycle sources 
in the plane were loaded to capacity. 
The addition of a next larger size 
supply would require widening the in- 
strument bay by 1 in. The plane’s 
fuselage was already as near to the 
propeller tips as permissible. Moving 
the engines outward would call for a 
longer wing span. A longer wing span 
would not permit this plane to land 
on the class of carrier that could go 
through the Panama Canal. There- 
fore, permission to change the power 
source was not granted. 

Whether or not the details of this 
story are accurate, several conclusions 
can be drawn from it. First, every 
system is a part of a bigger system. 
As soon as particular parts are divided 
off for individual study and design, 
the process of systems engineering has 
already begun, and to achieve the opti- 
mum over-all results, this division must 
be a conscious act. Next, it is seen 
that important potential interactions 
exist among the various parts of the 
system so that changes cannot be made 
in one part without having their effects 
on the other parts. Further, it is ap- 
parent that there must be means to 
keep track of these potential interac- 
tions; an individual designer cannot 
know all the effects of his actions. 
Finally, to produce the tightest design, 
that is, the one with the least unneces- 
sary slack or leeway, the interactions 
must be known quantitatively. For in- 
stance, how much bigger must the in- 
strument bay be made to accommodate 
the next larger power supply? 

It is much simpler to divide a prob- 
lem into its subproblems for individ- 
ual solution, and it is certainly gen- 
eral practice. But as processes be- 
come more integrated and complex, it 
is more difficult to decide where to 


divide them. For example, in the case 
of a process control system, can the 
process be properly designed and then 
instrumented for control in two, almost 
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ex- 


this 


separate, steps? Consider 


tremely simple case: 


An exothermic reaction taking place 
in an agitated tank is cooled with a 
water jacket. Reactor temperature is 
sensed with a thermobulb, the signal 
going to a controller. The controller 
operates a valve which controls the 
flow of cooling water to the jacket, and 
indirectly the flow of heat out of the 
reaction mass to compensate for the 
heat of reaction and maintain reaction 
temperature. Surely the “control’’ part 
of this system is separable from the 
“process” part. There is no question 
about the thermobulb, the controller, 
or even the automatic valve. Each 
represents a major component in the 
control loop. But what about the cool- 
ing jacket? What about the reaction 
volume itself? Can one really say that 
the heat transfer coefficients, the heat 
transfer areas, the heat capacity of the 
catalyst, or the size of the reactor are 
any less, true components of the con- 
trol loop? A different coolant velocity 
would affect the heat transfer rate. A 
different ratio of reactor volume to 
heat transfer surface would have a 
large effect on the control response of 
this simple loop. Of course, the prob- 
lem is really much more complicated. 
These same factors affect reaction rate 
and yield as well. 


Still a deeper question can be raised. 
Is temperature reatly the basic control 
variable or is reaction rate the prime 
concern? If it is reaction rate, the 
temperature alone may not be a suff- 
cient measurement. The efficiency of 
the process and side reactions will be 
involved. Perhaps better over-all con- 
trol is achieved in a pipe-line reactor 
where conditions at various stages in 
the reaction can be individually con- 
trolled, first to start the reaction, next 
to maintain it at an optimum rate, and 
finally to quench it quickly to mini- 
mize by-product formation. Only in 
a true continuous reaction like this 
can we make dynamics really serve our 
purposes. Today either we slow down 
our processes by making them con- 
tinuous batch operations, or we de- 
sign clever control systems to solve 
dynamics difficulties encountered be- 
cause of feedback. 


Purpose of Control Systems 


The role of control systems engi- 
neering is to search out the basic goal 
of the complete process and to imple- 
ment that purpose as closely as eco- 
nomically possible, by using dynamic 
action instead of avoiding or suppress- 
ing it. In the systems approach, con- 


trol is not an adjunct to a series of 
statically designed unit operations, but 
rather an integral part of process de- 
sign itself. 

System engineering first appears at 
the inception of a new process, prob- 
ably just as a reaction is leaving the 
chemist’s bench and as the first flow 
sheet is being developed. The chemist 
himself is assisted in his own investi- 
gations by the statistical design of ex- 
periments to enable him to get the most 
basic data with the least number of 
experiments. Where necessary, regres- 
sion analysis by digital computer is 
applied to permit cause-and-effect cor- 
relation of empirical data. 

During the economic evaluation of 
various process possibilities, rough 
analog simulations permit exploration 
of different flow sheets to determine 
the optimum from a technical and eco- 
nomic viewpoint. This simulation is 
based on data taken by the research 
chemist and is constantly refined dur- 
ing the course of the process develop- 
ment through the use of data developed 
by the pilot plant and in turn is used 
to assist in the pilot plant operation. 
Such a simulation represents the latest 
operational model on which proposed 
changes are tested before costly ex- 
perimentation. 


Gathering Automatic Data 


To provide the required dynamic and 
static information quickly and when 
it is of use, the pilot plant must be 
equipped with stream analyzers and a 
portable logging system. The output 
of the logger must be in a form that 
can be directly processed by computer, 
rather than manually, to obtain the 
required values of process constants 
and operating conditions. The usual 
primary purpose of the pilot plant—to 
produce material for market analysis— 
is far better served since more operat- 
ing information is obtained with less 
disturbance to production, with auto- 
matic data gathering. 

The joint construction of the pilot 
plant and the theoretical simulation 
model lead directly to quantitative 


static and dynamic specifications for 
novel equipment and controls perhaps 
never before conceived, to take advan- 
tage of the process dynamics. Control 
systems are actually tested, first on 
the simulated model and then on the 
pilot plant, with a general-purpose con- 
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trol computer available for just this 
purpose. No less important than the 
physical plant is the business system 
which is a part of its operation. The 
complete system is designed at this 
point, and, long before it is put to 
actual use, operability is tested on a 
simulated model with market changes, 
seasonal variations, fluctuations in raw 
material prices, qualities, and deliv- 
eries. 

During plant construction, training 
of new operators begins. Again the 
simulated model is used to demonstrate 
start-up, shutdown, emergencies, and 
hazardous operation—experience that 
could never be gained on the real plant 
Mock graphic panels are used whose 
instruments are driven by the simu- 
lated models. Start-up procedures, pro- 
duction rate, and grade changes are 
all worked out in this way with the 
personnel who will actually be doing 
the job. 


Relieving Individuals for Other 
Responsibilities 


Data logging equipment designed 
into the plant begins immediately at 
start-up to take complete records of 
plant operation. These data are in a 
form for computer data processing 
so that subsequent process improve- 
ments in yield, quality, or productiv- 
ity can be made, based on the results 
of actual operation. Automatic com- 
puter correlation of operating records 
replaces the present manual method 
for achieving quality control and final 
product characteristics. In this way, 
a plant of minimum investment is pro- 
duced ready to run with operator 
intervention and management decision 
on exception only, properly freeing 
individuals for a higher level of re- 
sponsibility. 


Machine vs. Man 


Perhaps this approach sounds more 
like life in the year 2000, but just 
what makes it different from what 
we have been doing for _ several 
years ? Just this. Methods of data 
collection, correlation of data, and 
routine design relegated to 
machine methods. The emphasis is 
on complete quantitative expres- 
sion not only of individual reac- 
tions, operations, and constants of the 
system, but also on a more graphic 


representation of process and control 
concepts through simulation. Use of 
automatic methods allows more infor 
mation to be obtained from the same 
thereby at least par- 
higher 


human effort, 
tially offsetting the 
the deeper approach. 
a minimum capital investment is only 
partially reached for an optimum op 
erating plant, the incremental costs of 
a systems engineering job can be re 


cost of 


If the goal of 


turned many times over 

The major problem throughout the 
process development is to discover 
mathematical expressions describing as 
closely as possible the true behavior 
of the process. No matter how 
the theory, experimental 
is essential. By the use of the theory 
developed by George Box and others 
the experimental procedure can be sys 
tematized to the point that the fewest 
possible experiments are made to de 
termine the correlation between factors 
affecting a product quality for a yield. 


ror 


verification 


With the results of prior experi- 
ments to determine the direction of 
future ones, the complete response pic- 
ture of a reaction can be mapped to 
determine the condition for optimum 
performance. The method is applied 
in preliminary experimentation or 
in the investigation of the behavior 
of a complete plant, either pilot or 
full-scale. 

When theory is inadequate to predict 
the performance of a pilot plant, large 
masses of data can be analyzed by 
regression using large-scale computers 
to obtain empirical or semiempirical 
expressions correlating inputs and out- 
puts. The utility of this method ranges 
from providing constants in 
theoretical the other 
extreme of giving an entirely empiri- 
cal relationship between process con- 
ditions and far-removed final product 
characteristics, like tear strength or 
dyeability. 

Supplemental methods for deter- 
mining the dynamic characteristics of 
components and systems are in use 
today. Process test equipment and 
methods provide data for frequency 
response analysis, which add a knowl- 
edge of the unsteady state as well as 
the static performance of our building 
blocks. Even automatic correlation 
means have been tested, notably by 
James Reswick and Thomas Goodman 
at MIT. Standard operating data are 


basic 
expressions to 


analyzed by special-purpose computers 
to provide the dynamics of the proc 
ess for linear systems, and extension 
is being made to some nonlinear situa 
tions. 


Role of Simulation 


Simulation of processes and process 


components by general-purpose analog 


computers is now generally employed 
Che complete flexibility of such equip- 
ment in handling nonlinearities in 
large groups of equations is notable 
\t the same time, such equipment pre 
serves a close relationship between 
the designer and the problem, allow 
ing him to investigate entirely novel 
schemes very quickly and to observe 
the effects of any changes on the com 
plete system. In the way that physical 
models are used to visualize the final 
plant during the simulation 
represents an operational model used 
to visualize the concepts of the opera- 


design, 


tion all during the design 
rhe that must be 
obtain data at the pilot plant stage 1s 
heing tested and refined in the present 
Problems in 


method used to 


process logging systems. 
scanning, compatibility of elements, re- 
liability, output equipment, and media 
are being studied, and solutions are 
being developed. Ultimately smaller 
portable units will collect large quanti- 
tape for direct com 

Already in 
physiological 


ties of data on 

puter procesing. 
du Pont laboratory 
data are being recorded on magnetic 
tape and are processed by analog com- 
determine correla 


one 


puter elements to 
tions. Certainly chemical processes are 
no more complex than the human 
body. 

A large number of control systems, 
almost unknown in the chemical in- 
dustry, have been developed and some 
used in aircraft and missile guidance 
For example, terminal control is used 
in automatic landing systems. Here 
the optimum path may change at each 
instant, only the final touchdown being 
of importance. Work at Case Institute 
by Don Eckman and Irving Lefkowitz 
on a computer-controlled hydrogena- 
tion has shown the applicability to 
chemical processing. Two-mode con- 
trol has been developed, in which only 
full or zero driving force is applied, 
the switchover point for optimum re- 
sponse being determined by a com- 
puter. 
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Multivariable control has been used 
in several applications where there are 
for ex- 
Aaron 

each 


internal interactions, 
ample, jet engine control by 


Boksenbom at NACA. Here, 


valve is actuated by signals from not 


pre CESS 


one, but several process measurements, 
the purpose being to keep the control 
action in one part of the system from 
disturbing other parts unnecessarily. 
Sampled-data systems have been well 
investigated by John Raggazini and 
others, and will be used where com- 
puter control dictates time-sharing of 
facilities. Optimizing systems auto- 
matically search for and control to an 
optimum. The Institute work 
was also an example of continuous 
optimizing control. Self-adaptive sys- 
tems, first investigated by Ross Ashby 
in England, have been interpreted for 
control purposes by Charles Taylor 
of Daystrom and others. The ability 
of a system to control itself for dis- 
turbances not intended by the designer 
sounds like black magic, but appears 
feasible in many cases. 

These schemes are all a long way 
from the familiar proportional band, 
reset and derivative controllers we now 
use. Before they can be installed with 
confidence that they wili provide bene- 
fits to cover their cost, they must be 
tested. Already jet engine controls, 
synthesized from theory, have been 
tested by a general-purpose analog 
computer as a real-time controller. 
This practice on a pilot plant will not 
only permit new methods to be tried, 
but actually will provide smoother pilot 
plant operation. 


Case 


Design and Computers 


Use of computers is becoming estab- 
lished in the routine design of process 
equipment such as heat exchangers, 
columns, and even some reactors. This 
practice is to be encouraged, as long 
as we do not cease to explore novel 
possibilities. The analog computer has 
been used in equipment design for just 
this purpose of searching out new 
methods for obtaining better control. 
Much cheaper than the experimental 
method, it permits evaluation of many 


alternative approaches, thus saving 
critical time and considerable cost. 
Mock-ups for training purposes 


were widely employed during the war 
for quick training of raw personnel 
in dangerous and complex activities. 
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More and more complete training mod- 
els are being built for process oper- 
ators prior to start-up. The original 
pictorial facsimile of control panels 
and process diagrams are being re- 
placed with extremely realistic mock 
panels complete with simulated instru- 
ments. The next step will be to drive 
these instruments from the analog sim- 
ulation to give the exact effect that 
the operator will experience during 
start-up. Training of this sort im- 
proves the safety of a start-up im- 
measurably, in addition to contributing 
to its earlier achievement. 

When the ultimate in advanced con- 
trol is provided by the computing- 
controller, sufficient information will 
probably be known about the process 
performance to allow start-up and 
shutdown by computer tape. This 
method is right now programming mis- 
sile flights and tests, and controlling 
huge machine tools to thousandths of 
an inch. 

Applcation of process control meth- 
the all-important business 
phases of plant operation is long over- 
due. Several vears before his untimely 
death, Don Campbell at MIT began 
writing about these possibilities, and 
others have contributed since that time. 
In spite of the large effort in Opera- 
tions Research on control 
problems, we have seen few real ap- 
plications of dynamics principles to 
the flow of business data. Neverthe- 
less, this problem is little more difficult 
than the process problem and for a 
true control engineering job should be 
treated at the design stage of the plant. 
Simulations and exploration of alter- 
natives can permit the design of a 
system that will leave the future plant 
management proper time for higher 
decisions and the attention to person- 
ned that it is hoped no computer will 
ever be able to handle. 


ods to 


business 


Process Logger 


There are several things that are 
likely to happen after the start-up in 
operation of a successful plant. First, 
improvements in quality or yield may 
be required even in this gleaming plant 
of the future. More likely, additional 
production or a duplicate plant may 
be required. Today, in spite of the 
continuous round of experiments that 
are being conducted every day in the 
operation of a plant, the results that 


might be used to do a better job in 
process improvement or enlargement 
are effectively being thrown away. Ot 
course, records are kept, but they are 
inaccurate, incomplete, and worst o1 


all, in such a form that only man 
months of effort can get useful in 
formation from them. The process 


logger is a first step in the evolution 
of a data collecting 
that would produce records in a form 
correlation 


reliable device 


for automatic machine 
Large computers fed with records of 
daily operation, properly edited and 
interpreted, would search out the un 
derlying mechanisms, limitations, and 
possibilities in these going plants. The 
constants required for quantitative de 
signs would be determined and made 
available for future use 


Application of Methods 


made in this 
the individual 


been 
that 
techniques of control engineering are 


An effort has 


article to show 
already in successful use in the chem 
ical industry with the possible excep- 
tion of the over-all systems look. To 
achieve the potential benefits, it is now 
a matter of applying the methods at 
the proper time and place on a sys 


tematic basis. But half-use is not 
enough. There is a certain threshold 
of activity that must be undertaken 


evalua 
} 


to obtain any benefits at all. 
tion of the possibilities cannot 
framework 


ck me 


in terms of our present 
The reduction of one operator per 
shift by the addition of a logging 


system, the improvement of yield by 
1 per the reduction of design 
time for a heat exchanger—all these 
are minor compared with the possibili- 


cent, 


ties of reducing capital investment by 
perhaps 50 per cent or operating a 
process profitably, that could’ never 
have been operated at all before. One 
must realize that the heart of what 
is called automation is not a super- 
mechanization of present-day systems 
with present-day controls, but rather 
that it is a complete rethinking of the 
operation from top to bottom to find 
a hybrid and inseparable combination 
of controls and process that best serves 
the over-all goal. 


Presented at all-day Symposium on Control 
Engineering, A.|.Ch.E. meeting, New York. 
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he boron hydrides may be conven- 
divided into two separate 
groups having the general formulas, 
+4 and B,H, Members of 
the first group are considered rela- 
tively stable, whereas compounds of 
the second group exhibit considerable 
thermal instability. The principal com- 
pounds thus far 
listed in Table 1. 

Diborane, the lowest member of the 


characterized are 


series, iS a gas at ordinary conditions. 
Decaborane, the highest member of the 
series, is a solid, and all the other com- 
pounds are liquids under normal con- 
ditions. 

Evidence of the existence of other 
boron hydrides has been indicated, but 
these compounds exhibit only transi- 
tory or rare existence and are not con- 
sidered of any practical importance at 
present. Various polymeric hydrides 
having the arbitrary formula (BH, ), 
appear to exist in forms, in 
which » may vary from 0.8 to 1.5 (1) 
and x is a variable. They are solid or 
liquid nonvolatile compounds and are 
usually produced by degradation of 
some of the volatile boron hydrides. 

The structural formulas for five of 
the well-known hydrides are presented 
in Figures 1 to 5. It should be noted 
that the bonds shown in these figures 
are not the usual covalent bonds found 
in organic compounds, but represent a 
“community sharing” of electrons 
since the compounds are electron-de- 
ficient. 

The first really intensive study of 


several 


technology of 


Coleman J. Major 


BORON 
HYDRIDES 


Although known in the laboratory for forty years, boron 
hydrides are now coming into importance under the im- 
petus of high calorie jet fuel requirements. 


American Potash & Chemical Corporation, 


Henderson, Nevada 


the preparation and identification of 
the boron hydrides was undertaken in 
Germany by Alfred Stock and his co- 
workers. In 1912 Stock and Massenez 
(2) reported the preparation and iden- 
tification of tetraborane (ByHy 9), the 


first boron hydride to be definitely 
characterized as an individual com- 
pound. By 1924 Stock and his col- 


leagues had prepared and identified all 
of the other presently known hydrides ; 
BoHg, BsH», BegHyo, BiyoH 44, 
Hy. 

Activities in the field of boron hy- 
drides in the United States were re- 
ported in 1931 by Schlesinger and 
Burg (3) when they described the 
first direct preparation of diborane by 
passing a mixture of boron trichloride 


and 


and hydrogen through an electric dis- 
charge at low pressure. Conversions of 
trichloride to boron hydride 
pass and over-all 
yields reached 75%. A later improve- 
ment by Stock and Sitterlin (4) in- 
creased the over-all yield to 80% by 
the use of boron tribromide instead 
of the chloride. A further improve- 
ment was patented in 1951 by Schles- 
inger and Brown (5). (See Table 5.) 

Early in 1941 Schlesinger and his 
coworkers undertook to synthesize new 
volatile compounds of uranium. In the 
course of their work they were able to 
produce three new volatile compounds, 
uranium (IV) borohydride and two of 
its methyl derivatives. In addition to 
the actual preparation of these boro- 
hydrides, they also investigated meth- 


boron 
were as high as 30% 


ods for the raw 


preparation of the 
used in 


intermediates 
They were successful 


materials and 
their reactions. 
in developing methods for producing 
borohydrides of various metals and 
they also were able to demonstrate 
that once a source of metal borohy- 
drides was made available, much sim- 
pler processes for producing diborane 
could be utilized than were possible by 
either the boride-acid or the electrical 
discharge process. They showed that 
diborane could be produced by reacting 
a borohydride with an acid that is 
stronger than diborane. This discov- 
ery opened up a whole new frontier for 
the study of the boron hydrides on a 
scale that was hitherto impractical. 

Following World War II, intensive 
research and development of jets and 
rockets in the guided missile field were 
initiated both by the United States and 
the Soviet Union. Because of the 
speed and range requirements of these 
vehicles, it was obvious that the con- 
ventional fuels had serious limitations 
as far as content was con- 
cerned. Owing to their high heats of 
combustion, attention focused on 
the boron hydrides and their deriva- 
tives. A comparison of the heating 
values of the boron hydrides and hy- 
drogen with the conventional jet fuel, 
JP-4, is given in Figure 6. 

That the boron hydrides and deriva- 
tives now figure heavily in the missiles 
program is evident from recent an- 
nouncements of the operation and pro- 
posed construction of several high en- 


energy 


was 
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Figs. 1-5. 1. Diborane; 2. Tetraborane; 3. Pentaborane-9; 4. Pentaborane-li; 5. Decaborane. 


Table 2.—Stabilities of Some Boron 
Hydrides 


B,H,., 
B,,H,, Very stable. Can be heated for 
Normal Normal 
considerable periods at 150° C. 
Formula Name State Formula Name State decomposition 
Diborane gas B.H,,, Tetraborane liquid 170° C. 
BH, Pentaborane * liquid B.H,, Unstable B.H, Stable for years at room tempera- 
Pentaborane ** liquid ture. Decomposes slowly at 
B.H,, Hexaborane liquid 150° C. 
B,,H,, Decaborane solid B.H, Fairly stable. About 10% decom- 
position per year in presence of 
* Also known as stable pentaborane or pentaborane-9. hydrogen. 
** Also known as pentaborane-11 or dihydropentaborane. B,H,, Decomposes slowly. 


B,H,, Fairly rapid decomposition. 
B.H,, Begins to decompose within an 


TABLE 4.—Vapor Pressure Equations* hour. 


= en 5 a In the presence of air at room temperature 
Equation applicable Literature stabilities are: 


Compound Cyeetien in range cited B,,H,, Very stable. Not spontaneously 
fi ble. Will explode in oxy- 
7028 gen at 100°C. 
BsH, (liquid) log p = 7.185 — —— ~38° to +17° C. (13) B,H,, Quite stable. Not spontaneously 
T flammable. 
| B,H,, Not spontaneously flammable if 
log p = 8.1110 — ©7299 _ to —97°C. | (18) pure. 
B.H, Has been variously reported as 
870.68 both spontaneously flammable 
log p = 8.1251 — ——— _ — 0.002339T —95° to +15°C. (19) and not flammable. Probably, 
T self-ignition is due to small im- 
1646.3 B.H,, Spontaneously flammable. 
BH, (liquid) log p = 7.8455 — - : 0° to 58.4° C. (20) B.H, Spont y 4 bl 
a - In the presence of water the stabilities vary 
over a wide range as indicated: 
B;Hi: (liquid) log p = 7.901 4 (15) 
5 1 =. 
' T B,,H,, Hydrolyzes very slowly at room 
— = = temperature. 
2642 (Betts Can be hydrolyzed completely only 
BioHi, (liquid) log p = 8.3647 — - 99.5° to 122° C. (21) 8.H, at elevated temperatures. 
T B.H,, Will hydrolyze completely within 
3392 24 hr. at room temperature. 
BioH, (solid) log p = 10.3822 — ——~ 72° to 99° C. (21) B,H,, Rapid hydrolysis. Will hydrolyze 
T very rapidly in acid solutions. 


B.H, Hydrolyzes almost instantaneously 
ee at room temperature. 


See Figures 7, 8, 9. 
*p = vapor pressure, mm. Hg, abs. 
T = absolute temperature, “K. 


In all these cases, the final products of the 
hydrolysis are boric acid and hydrogen. 
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ergy fuel plants. Callery Chemical 
Company is building a $38 million 
plant for the Navy at Muskogee, Okla- 
homa, and a smaller, privately financed 
plant at Lawrence, Kansas. Olin 
Mathieson Chemical Corporation has 
completed a company-owned $5.5 mil- 
lion plant at Niagara Falls and is 
building a $4.5 million plant for the 
Navy and a $36 million plant for the 
Air Force at Model City, New York. 
American Potash & Chemical Cor- 
poration started production of deca- 
borane in its company-owned pilot 
plant last year. 

In 1955 the annual budget for the 
U. S. Department of Defense for the 
procurement, research, and develop- 
ment of missiles approached a billion 
dollars. For the fiscal year, 1958, ex- 
penditures will probably exceed two 
billion dollars, of which perhaps one 
hundred million dollars will be spent 
for the fuels portion of these vehicles. 
It has been estimated (6) that high 
energy fuels will be a billion-dollar-a- 
year industry ten years from now. The 
chemical industry, therefore, stands at 
the threshold of a new huge and chal- 
lenging assignment of supplying the 
skyrocketing market for chemicals to 
propel our jets and rockets of tomor- 
row. 

No attempt is made here to present 
all of the available data on the physical 
and chemical properties of the boron 


Diborane 


B.H, 
27.69 


Molecular weight 


Gas 


Relatively stable 


| 
| 
| 
| 


0.557 at 


—112° (10) | 


hydrides. A few of the more important 
physical properties are presented in 
Table 3. Vapor pressure equations are 
presented in Table 4 and vapor pres- 
sure curves are given in Figures 7, 8, 
and 9. Liquid densities for diborane 
and pentaborane are shown in Figure 
10. 

At room temperature in the absence 
of oxygen the relative stabilities of the 
various boron hydrides are shown in 
Table 2. 

When the _ boron 
burned, they form boric 
water. They react with amines. With 
ammonia they form complexes. Alco- 
hols react with the boron hydrides to 
form alkoxyborines. The action of 
methanol on diborane illustrates the 
types of products obtained. 

B,H, + 6CH,OH — 6H, + 2B(OCH,), 
(Methyl borate or trimethoxyborine) 
B.H, + 4CH,OH — 5H, + 2BH(OCH,), 
(Dimethoxyborine)* 

Diborane reacts with trialkylborines 
to form a mixture of mono-, di-, tri-, 
and tetralkyl diboranes. Typical reac- 
tions are illustrated below: 
5B.H, + 2B(CHy)3 6B,H,;CH; 
(monomethyldiborane ) 
(dimethyldiborane ) 
+ 2B(CHsg)s 
(trimethyldiborane ) 
(tetramethyldiborane ) 


hydrides 
oxide 


are 
and 


S 1,(CI I, ds 


TABLE 3.—Properties of the Boron Hydrides 


Tetraborane Pentaborane 


Unstable 


It is of interest to note that alkylated 
diboranes containing more than four 
alkyl groups are not formed. 


Chlorine reacts violently with di 
borane, tetraborane, and pentaborane 
at room temperature to form boron 
trichloride and hydrogen chloride. 
Chlorinated boranes are formed at low 
temperatures. For example, at —80 
C., pentaborane reacts to form mono- 
chloro- and some dichloropentaborane 
as follows: 

+ Cly B,;,HgCl + HCl 

B;H, + 2Cl, ~ B,H;Cl, + 2HCI 
Decaborane reacts very slowly with 
chlorine at room temperature, the prin- 
cipal products being monochloro- and 
dichlorodecaborane. 

Hydrogen chloride slowly 
with diborane and tetraborane to form 
chlorinated boranes but does not react 
with pentaborane or decaborane. 


reacts 


Methods of Preparation 


Diborane may be used as the start 
ing material for the preparation of 
nearly all of the other boron hydrides. 
Therefore, greatest fo- 
cused on the preparation of diborane 
itself. The known methods may be 
broken down into a number of differ- 
ent general routes outlined as follows: 


attention 1s 


* Decomposes reversibly into diborane and 
methyl borate. 


Hexaborane Decaborane 


Pentaborane 


53.36 63.17 


Liquid Liquid 


Unstable Stable 


—120 — 46.6 


| 17.6-18.0 (11) 58.4 


0.61 at 
0° c. (10) 
0.63 at | 
16° C.(73) | 


0.59 at 
—70° C. (11) 
0.56 at 
—35° C. (10) 


— 183° C. (10) 


65.19 
Liquid 


Unstable 
—123 


65 (11) 


BioHis 


75.00 122.31 


Liquid Solid 


Slightly unstabie Stable 
98.8 (16) 
99.5 (17) 
99.7 (11) 


—65 


7.2 mm. at 0° C. 213 extrap. 


0.78 at 
100° C. (10) 


0.69 at 
0° Cc. (10) 


0.94 at 
25° C.{1) 


28,200 
29,300 


29,000 
30,400 


29,800 
31,400 


31,200 


Heating value, B.t.v./Ib. low 
33,300 


high 


Heat of formation, kcal./mole 8 (solid) 


“7.53 7.72 (liquid) 


Heat of fusion, B.t.u./Ib. 69 (11a) at mp. 40.5 (14) at m.p. 77 (16) 


Heat of sublimation, B.t.u./ Ib. 248 


224 (1) at b.p. | 218 (12) atb.p. 212(1) atbp. 214 (15) at bp. 


Heat of vaporization, B.t.u./Ib. 171 (1) 
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Stobility 
Melting point, © C. —165.5 eC 
Boiling point, ° C. =92.5 
| 
Density of solid | |__| | 
32,100 | 30,100 


HEAT OF COMBUSTION 
THOUSANDS BTU/LB. 


Fig. 6. Heats of combustion. 


Thermal decomposition of a_beron 
hydride 

Decomposition 
hydride 

a. With a mineral acid 

b. With CO 

c. With AgClO, 

d. With CuCl 

Reduction of a metal borofluoride 

a, With a metal hydride 


b. With a metal borohydride 


of a_ metal boro- 


Fig. 7. Vapor pressure of diborane. 


4. Keduction of a boron halide 
a. With hydrogen 
b. With hydrogen and an active metal 
c. With a metal hydride 
d. With a metal borohydride 
e. With a metal alkoxyborohydride 


The interconversion of the various 
boron hydrides is illustrated in Figure 
11. Thus, diborane may be converted 


into pentaborane-11 by heating to 115- 
120° C. It should be emphasized that 
none of these conversions is a clean- 
cut reaction; other boron hydrides are 
also formed. For example, when di- 
borane is heated to 115° C., the reac- 
tion products contain predominantly 
B;H,, with some quantities of BsHg,. 
and traces of ByHyo. 


Toxicity 


The American Conference of Gov- 
Industrial (7) 
presents the recommended 
values for the at- 
mospheric concentration to which hu 


ernmental Hygienists 
following 

maximum average 
mans may be exposed for an eight 
hour working day without injury to 


health: 


0.1 
0.01 


Diborane 
Pentaborane 
Decaborane 0.05 
Hydrogen Cyanide 10 
Phe ] 


p.p.m. 
(tentative ) 
(tentative ) 


Values for hydrogen cyanide and 
phosgene are presented here merely 
Thus, ac- 
cording to these figures, diborane may 
be considered to be ten times as toxic 


for comparative purposes. 


as phosgene and a hundred times as 
toxic as hydrogen cyanide. 

The detectable 
tions by odor by humans for the three 


median concentra- 


Fig. 8. Vapor pressure of pentaborane-9. 
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principal boron hydrides have been re- 
ported (8) as follows: 
Diborane 1.6to 3.2. p.p.m. (avg. 2.4) 

Pentaborane-9 0.9 
Decaborane 0.05 

It may, therefore, be concluded that 
the sense of smell should not be relied 
upon for detecting toxic concentrations 
of diborane or pentaborane but that 
decaborane can be detected in concen- 
trations near the toxic level. 

Emergency protection (9) against 
inhalation of diborane may be obtained 
by using a chemical cartridge respira 
tor containing active Hopealite. Car- 
tridges of activated carbon are slightly 
less effective. For pentaborane, acti- 
vated carbon is most effective, and for 
decaborane, silica gel is the best car 
tridge material. Activated carbon ha 
been used with success for decaboran 
but is not considered quite as effective 
as silica ve l. 


Materials of Construction 

The boron hydrides are relatively 
noncorrosive toward most of the com- 
mon materials of construction. Dibo 
rane has been handled in steel, stain- 
less steel, brass, copper, lead, Teflon, 
Tygon, and Kel-F equipment and parts 
at normal temperatures. At extremely 
low temperatures (—50° C. and _ be- 
low), metals such as 18-8 stainless 


Fig. 9. Vapor pressure of decaborane. 


VAPOR PRESSURE, mm. Hg, Abs. 


10 6.20 70 80 90 100 


TEMPERATURE, °C 


Fig. 11. 
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Interconversion of the boron hydrides. 


Fig. 10. Liquid density. 
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TABLE 5.—Patents on Diborane 


Patent number 


and date 


U.S. 2,469,879 
(May 10, 1949). 


U.S. 2,533,696 


(December 12, 1950). 


U.S. 2,543,511 


(February 27, 1951). 


U.S. 2,544,472 


(March 6, 1951). 


U.S. 2,550,985 
(May 1, 1951). 


U.S. 2,711,946 
(June 28, 1955). 


U.S. 2,737,447 


(March 6, 1956). 


U.S. 2,796,328 
(June 18, 1957). 


U.S. 2,796,329 
(June 18, 1957). 


Inventor 


D. T. Hurd 


| Assignee: General 


Electric Company 


| G. W. Schaeffer 


| 


G. D. Barbaras 


| Assignee: U.S.A. 


(A.E.C.) 


H. |. Schlesinger 
H. C. Brown 
Assignee: U.S.A. 
(A.E.C.) 


H. |. Schlesinger 
H. C. Brown 


| Assignee: U.S.A. 


(A.E.C.) 


A. E. Finholt 
Assignee: Metal 
Hydrides, Inc. 


W. H. Schechter 
Zelienople 

S. L. Walters 
Assignee: Callery 
Chemical 


| Company 


| J. R. Elliott 


Assignee: General 
Electric Company 


C. B. Jackson 
R. M. Bovard 
J. R. Taylor 


| Assignee: Callery 


Chemical 
Company 


C. B. Jackson 

R. M. Bovard 
Assignee: Callery 
Chemical 
Company 


Scope of patent 


A boron halide is treated with hydrogen in the 


presence of an alkali metal or alkaline earth metal 
at 200 to 400° C. to produce diborane and other 
higher boron hydrides. 


This patent covers the purification of diborane in 


Typical reactions 


| 2BCl; + 3H, + 3Mg -> 3MgCle + 


which ethane is an impurity. The mixture is treated | 
+ 2BF; -> + BF, 


complex. The ethane is removed by distillation and | 


with a pyridine to produce a pyridine-diborane 


the diborane is regenerated from the complex by 
treatment of the latter with a boron halide. 


Diborane is produced by reacting a boron halide 


| with one of the following, preferably in the 


presence of an organic solvent: 
(1) an alkali metal borohydride 
(2) an alkaline earth metal borohydride 
(3) an alkali metal alkoxyborohydride 
(4) an alkaline earth metal alkoxyborohydride 


Diborane is produced by reacting an alkali metal 
hydride with a boron halide, preferably in the 
presence of an organic solvent. 


Diborane is produced by reacting a calcium 
aluminum hydride with a boron halide in the 
presence of dioxane. 


Diborane is prepared by reacting diborane diam- 
moniate with boron trifluoride or its organic 
complexes. 


Diborane is produced by reacting lithium hydride 
and a boron halide in the presence of the 
tetrahydrofuran solvent. 


Diborane is produced by a two-stage process. 
in the first stage, an alkali metal borohydride is 
reacted with boron trifluoride in an inert solvent 
to form diborane. In the second stage, a portion 
of the diborane is reacted with an alkali metal 


hydride to form the borohydride used in the first | 


stage. 


Diborane is produced by adding boron trifluoride 
to lithium hydride in ether as a reaction medium 
and in the presence of LIBH, os a catalyst. 


+ BoHy -> 2(CsHsN-BH;) 


3NoaBH, + 4(BF,-Et,.0) -> 3NaBF, + 2B.H, + 4Et,0 


6NaBH(OCH;), 8(BF, - Et.0) > 6B(OCH;), 
6NaBF, B.H, 8Et,0 


6NoH + 2BF; -> + NoF 


6NoH + 8BF, -> B.He + 6NaBF, 


3CalAlH,), + > 3CaF, + 6AIF; + 
3CalAIH«): + 14BF; 3Ca(BF,), + 6AIF; + 


B.H,: 2NH,; 2(BF, - Et.0) > B.H, 
2(BF;-NH;) + 2€t,0 


THF 


Solvent 
6LIBH, + 2BF,; -> 4B Hy, + 6LIF 
Solvent 


6LiH + 3B.H, -> 6LIBH, 


LiBH, 
> + 


Et,0 


6LIH + 2BF; 


steel with a good low temperature im- 
pact strength are recommended. Pen- 
taborane may be handled in steel, 
stainless steel, nickel, and Monel 
equipment. Decaborane is compatible 
with practically any of the common 
materials of construction. 
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REPORT ON 
PILOT PLANT 


SYNTHESIS 
OF 
LIQUID FUELS 


Chang Ta-Yu, 


Leo Nan-Tsuen and 
Chang Chun-Hao 


Practicability of synthesis of liquid fuels from carbon 
monoxide and hydrogen by use of iron nitride and 
cobalt catalysts is the subject of the pilot plant studies 
discussed in the accompanying article. 


he feasibility of applying the fluid- 
Tizes catalyst technique to the syn- 
thesis of liquid fuels from carbon 
monoxide and hydrogen has been a 
subject of much controversy in recent 
years. This process is remarkable for 
its ability to remove heat rapidly from 
the reactor, and by maintaining a uni- 
form catalyst bed temperature, a high 
space velocity yield can be realized. 
On the other hand, several serious 
drawbacks have become evident ever 
since the process was developed (1). 
Thus defluidization frequently occurs 
as a result of accumulation of heavy 
products on the surfaces of catalysts 
when the process is operated at low 
temperatures, while a high reaction 
temperature would induce rapid car- 
bon deposition with consequent dete- 
rioration of the catalyst and “blow- 
over.” The poor stability of ordinary 
fused or sintered iron catalyst makes 
the task of choosing satisfactory oper- 
ating conditions a difficult one. 

Anderson and his coworkers (2) 


Research Fellow, Institute of Petroleum, 
Academia Sinica, Peking, Chino 


Associate Research Fellows, 
Institute of Petroleum, 
Academia Sinica, Peking, China 


claim several distinct merits for the 
use of iron nitrides as catalysts in 
gas synthesis, the most important of 
which are their resistance to carbon 
deposition and their greater mechani- 
cal strength. Also the low-molecular- 
weight product from such catalysts is 
an advantage to be utilized in fluidized 
reactors at relatively low temperatures. 


Anderson recommended their use in 
the fluidized synthesis on _ these 
grounds. 


Process research on synthetic liquid 
fuels has been in progress at the Insti- 
tute of Petroleum, Academia Sinica, 
China, since 1950. At first, the work 
dealt chiefly with precipitated iron 
catalysts (78). During the past three 
years, however, efforts have been di- 
rected toward the development of a 
fluidized process using nitrided cata- 
lysts. This work has included (1) 
catalysts testing in fixed-bed units of 
7-30 ml. capacity, (2) bench-scale, and 
(3) pilot plant studies (capacity: 2 
and 30 liters catalyst respectively) as 


Fig. 2. Bench-scale fluid unit (2-liter capacity). 


well as analyses of products. With 
the aim of improving selectivity of the 
catalyst, the effects of process vari- 
ables, catalyst composition, and mode 
of preparation have been studied. A 
brief summary of pilot plant data thus 
obtained is presented below. Finally 
some results from the study on the 
cobalt catalyst are also reported. 


Study of Iron Catalysts 

A nitrided fused-iron catalyst was 
tested at normal pressure, and it did 
not show any drop in activity in a 
3-week interval. However, the selec- 
tivity was poor and the space velocity 
could hardly be raised above 200 liters 
of synthesized gas (S.T.P.) per liter 
of catalyst per hour in order to obtain 
a high feed gas conversion. Tests at 
7-20 atm. gave constant CO conver- 
sions higher than 90% at space veloci- 
ties above 1,000 for more than 2 
months with a distribution of essen- 
tially stable products (3). 

The effect of particle size on cata- 
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lyst performance became very marked 
at high throughputs. In contrast to the 
constant activity of 80-200 mesh sam- 
ples at high space velocities, the 5-6 
mesh granules showed sharp decline 
in activity with time. 

In order to suppress excessive car- 
bon dioxide formation during synthe- 
sis, the effect of process variables were 
studied rather extensively (4,5). It 
was found that the reaction pressure 
and recycle ratio were the most sig- 
nificant factors, while temperature and 
space velocity played less important 
roles. The following expression was 
found to exist between the partial 
pressures of the components in exit 
gases: 

_ 

= ( (1) 

co Heo 

where » and C are constants under a 
given set of process conditions. With 
a H,/CO feed ratio around 1.25, the 
loss in yield of hydrocarbons can be 
limited to within 8 ¢./std. cu.cm. (CO 
+ Hg), if the pressure P (in atm.) 
and recycle ratio R are chosen to con- 
form to the following expression 


P°-74(R 40.5) = 34 (2) 


It can be shown that Equation (2) is 
an immediate consequence of Equation 
(1), when suitable numerical values 
are substituted for the parameters. 


The effect of catalyst composition on 
selectivity was investigated. As the 
N/Fe atom ratio was lowered, a de- 
crease of 17 g./cum. (CO+ Hz.) of 
CH, + CyHg yield was observed in the 
1%-in. fluid unit. The corresponding 
gain in C,+ yield was, however, ob- 
tained only with difficulty in operation. 
Different ways of alkali addition were 
compared and impregnation with a so- 
lution of potassium carbonate appeared 
to be the most promising (6). A yield 
of methane 10 g./cu.m. (CO + Hg) in 
fixed-bed unit and 15 g./cu.m. (CO 
+ Hz.) in the small fluid reactor was 
found. A comparison of the activity of 
the alkalized catalyst and the normally 
nitrided ones may be found in Table 2. 
It was noted that although for differ- 
ent catalysts a shift of product distri- 
bution always accompanied the cur- 
tailment of methane formation, the two 
were not necessarily related by any 
unique function. From the data ob- 
tained in the small fluid unit, it was 
also concluded that the relative 
amounts of Cy _4, and frac- 
tions did not conform to the distribu- 
tion rule given by Manes (7): 


/W, + = | 


(3) 


where constant chain growth proba- 


method of 
Sample analysis H, N, CH, 
01 CA 21.7 20.2 18.6 
01 L 21.4 20.3 18.5 
02 L 82.2 
n2 cs 81.6 


CA 


L 


assumed. In Equation (3), 


bility 
r = number of carbon atoms per mole- 
cule of the product. 


W,+ = weight of C,+ fraction 
a = chain growth probability 

The extent of deviation from the “con- 
stant a” rule appears to depend on the 
type of catalyst employed. Recently 
successful operation has been attained 
at considerably higher selectivities and 
so the generally held opinion that se- 
lectivity and operability are incom- 
patible seems now open to question 
(17). 

The effect of pressure on reduction 
of catalysts was also investigated (9). 
Medium pressure was preferred in re- 
duction with Hy, for two reasons. 

First the time for complete reduc- 
tion at 10 atm. was shortened to 1/10 
of its value at atm. abs. pressure. 
Moreover, the purity of H, was 
less significant when reduction was 
carried out at medium pressures. 
Presence of CO and CO, up to 
3% did not prove to be harmful 
to the synthesis and moisture content 
corresponding to the saturation value 
at 30° C. was found tolerable. This is 
in striking contrast with previous 
work (17). 

Catalysts were tested for their re- 
sistance to oxidation by a COs, treat- 
ment: carbon dioxide was passed over 
the catalyst under synthesis condi- 


Table Methods of Analyses for Exit Gases 


Composition, vol. % 
C,H, C,H, C,H, C,H, 


20.1 9.7 9.3 
20.3 9.3 9.6 


6.8 3.0 19 1.2 3.6 1.3 
6.6 3.1 2.1 1.2 1.7 


= gas-solid chromatography, using active carbon as adsorbent 
CS = gas-solid chromatography, using silica gel as adsorbent 
= low-temperature fractionation, using a microcolumn 


tions for 12 hr. and then the synthesis 
was resumed to see if any decline in 
activity occurred. This presented a 
quick check in addition to the routine 
test of durability. 


Analysis and Stoichiometry 


The investigation of product distri- 
bution and catalyst selectivity called 
for a new scheme of analysis (8). A 
gas-solid chromatographic method 
similar to that proposed by Janak (9), 
with CO, as eluent and active carbon 
absorbent, was used together with the 
conventional Orsat method for the 
analysis of feed and exit gases. The 
composition of twelve components, 1.€., 
CO,, C,+ olefins, CyH,, Os, CO, Hs, 
No, CH,, CoHg, CgHg, CyHio, and 
C,;+ paraffins was obtained in about an 
hour, with an average deviation be- 
tween parallel runs of less than 0.2% 
(The deviation could be reduced fur- 
ther to less than 0.05% with a modified 
procedure.) Results also agreed well 
with those obtained by low-temperature 
fractionations with a microcolumn. 
Substitution of thermally treated silica 
gel for active carbon as the adsorbent 
in the chromatographic column gave 
the analyses of a mixture of CH,, 
CoHy, CgHg, CgHs, and CyHyo 
immediately. Typical results are 
shown in Table 1. By this simple and 
expedient method methane, ethane, and 


Fig. 1. Flow diagram of pilot plant. 
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Reactor 
Experiment No. 


Type of catalyst 


Hours on stream ............... 120 
Temperature, °C. .......... 260 
15 
850 


Recycle ratio ........ 4 


Contraction, % 62.1 
CO conversion, % .. 92.2 
H./CO feed ratio .............. 1.36 
H,/CO usage ratio ............ 1.23 


Product distribution, wt. % 


5.6 
8.7 


Loss 


* Liters 


ethylene could be determined and C,* 
yields calculated therefrom (10, 11). 

The oxygenated compounds in both 
the aqueous and oil layers of the prod- 
for their func- 
analysis. 


ucts were determined 
tional groups by chemical 
The aqueous phase was also analyzed 
for its total organic carbon. Such a 
scheme has proved to be more straight- 
forward than that of Bashkirov (J2) 
in stoichiometric computations. 

In the calculation of theoretical 
yields hydrogen, oxygen, and “contrac- 
tion” balances were made along with 
the usual carbon balance. Volume con- 
tractors computed by formulas similar 
to those derived by Rapoport (13) 
were employed in preference to meas- 
ured contractions, as the latter values 
were subject to greater experimental 
errors. A number of interesting stoi- 
chiometric relationships have been de- 
rived (14). Two of them are: 


c= (2- 
K 
ew 34+8- 
<3) 


where c.m.e. = moles of CO, CHy, 
and C,H, formed respectively,/mole of 
CO reacted. 


u + m—e+a) 


u H./CO consumption ratio 

K = volume contraction, % 

x = CO conversion, % 

Neo = mole fraction of CO in feed 
gas. 

A= a minor correction term, 
which involves the degree 
of unsaturation of C,+ hy- 
drocarbons and_ carbonyl 
and carboxyl formation and 
which can usually be neg- 
lected. 

In the laboratory, referred to in this 


Table 2.—Operating Conditions, Conversions and 


synthesis gas S.T.P./liter of catalyst per hour. 


2-liter unit 


037 
nitrided nitrided nitrided and 

530 780 1,120 90 420 910 1,500 alkalized 

260 260 260 260 275 260 260 600-928 
15 15 15 15 15 15 15 260 
1,060 1,200 1,000 800 800 800 1,800 25 
4 4 4 4 6 6 2.5 863 
58.7 57.3 57.7 56.9 59.7 62.2 60.5 4 
92.2 90.1 89.2 87.7 88.1 90.7 92.4 64.8 
1.21 1.24 1.28 1.28 1.30 1.26 1.27 94.0 
1.08 1.13 1.16 1.15 1.21 1.24 1.16 1.34 


37 3.1 34 77 58 
8.9 69 63 7.4 64 
07 0.6 


article, the calculated C,+ yield and 
the actual yield generally 


within +5%. 


agree to 


Pilot Plant Synthesis Studies 

Erected in 1953, the pilot 
a daily fresh gas throughput of 500 cu. 
m. (see Figures 1 and 2). A “wet” re- 
cycle flow system was employed in the 
plant, the recycle stream being satu- 
rated at room temperature with C, 
hydrocarbons. The reactor was a 150 
mm. X 4 m. seamless steel pipe, which 
was topped with a disengaging section 
of 300 m. X 2 m. and was surrounded 
by a cooling jacket. Heat of reaction 
was removed by circulation of a naph- 
thalene-diphenyl oxide mixture in the 
jacket. Along th ereactor there was a 
total of twenty-six equally spaced side 
taps, which serve as thermocouple 
wells and presure taps as well as samp- 
ling stations for catalyst and reacting 
gas. 

Eight runs have already been per- 
formed in the pilot plant. Table 2 sum- 
marizes the pertinent data obtained 
from two runs of 1,000-1,500-hr. dura- 
tion as well as one run performed in 
the small fluid unit on an alkalized 
catalyst. It can be seen that the dura- 
bility of the catalysts was satisfactory 
and variations in the space velocity 
did not lead to marked changes in con- 
version. Both runs were terminated 
without any loss in operability. The 
shift of product distribution toward 
lighter fractions was noticeable. How- 
ever, this change was considerable 
only in the initial period of synthesis. 
Similarly, the yield of methane in- 
creased rapidly during the first 500 hr., 
and remained constant thereafter. The 
increase in yield of ethane with time 
was only slight. The yield of oxygen- 


plant had 
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48 13 
43 15.9 
0.8 


ates tended to decrease during syn- 
thesis. 

Composition changes of the catalyst 
were analyzed by taking samples from 
the reactor at regular intervals. The 
results were comparable with those re- 
ported by Anderson (2). The dis- 
placement of nitrogen by carbon in the 
catalyst was clearly observed. This 
displacement action proceeded rapidly 


in the first 200 hr. and leveled off 
afterwards. The (C+N)/Fe atom 
ratio remained constant during the 


course of synthesis. The O/Fe atom 
ratio, however, showed a gradual in- 
crease. 

Hall and Taylor (15) considered the 
back mixing of gases in fluidized beds 
undesirable and the impor- 
tance of the height-diameter ratio in 
scaling up the reactors. It is felt that 
this point is somewhat overemphasized 


stressed 


for processes using recycle operations, 
as recycle would bring the gas com- 
position between bed inlet and exit 
close to each other, thus minimizing 
the effect of any back mixing. On the 
assumption that the synthesis reaction 
is of the first order, the decrease of 
conversion due to complete mixing was 
calculated to be 3.5% for a recycle 
ratio of 4. In the experiment de- 
scribed, gas samples were taken from 
various parts of the 6-in. reactor and 
the 114-in. unit. Analyses showed that 
flow pattern in the 6-in. reactor ap- 
proached that of complete mixing, 
while in the 1%-in. unit gas flow was 
essentially rodlike. CO conversions in 
parallel runs performed in the two re- 
actors differed by 3.4-4.6% which 
checked well with the predicted value. 
The product distributions in parallel 
runs were also compared. Reproduci- 
bility was good, and if differences ap- 
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ee Yields Obtained in Pilot Plant and Small Fluid Unit Runs | 
1.21 
11.6 17.4 17.7 17.4 15.5 16.2 16.9 7.8 
12.1 13.0 13.6 13.4 9.7 10.7 12.0 8.8 
7.0 77 7.5 6.0 
35.1 3 2 
Oxygenates 


peared, the larger unit gave better 
results. In the light of the above facts, 
it is unlikely that further scale-up of 
the reactor should bring any decrease 
in activity or selectivity. 


Characteristics of Products 


The character of the gasoline frac- 
tion of a typical primary product is 
indicated in Table 3. Its direct use as 
motor fuel should be adequate. Storage 
tests were made and the increase in 
gum content is shown in Table 4. In 
sample 1 no gum inhibitor was added, 
while sample 2 contained 0.005% of 
N-N’-p-di-sec-butyl phenylene diamine. 
Data showed that improvement in 
stability was obtained through the ad- 
dition of the inhibitor. 

The synthesis product differed ap- 
preciably from that reported in the lit- 
erature (2) in that lower yields of 
oxygenated compounds were obtained. 
Over the wide range of process var- 
iables studied, the aqueous organic car- 


Item 


1. Engler distillation 
Ist drop 
10% 


End point 
Vapor pressure 


Octane rating 


Acid No. 
Gum 
Corrosion test 


€ NOVA 


bon never exceeded 10% of Cg+ yield 
and the oxygen content in the oil layer 
was about 1%. Alkali addition to the 
catalyst, however, doubled the oxy- 
genates yield. 

Component analyses of oxygenated 
compounds in aqueous and oil layers 
are given in Table 5. The analyses of 
oxygenates in the oil phase is now in 
progress. 


Study of Cobalt Catalyst 

Besides, an investigation was made 
of the conventional Fischer-Tropsch 
synthesis, particularly the catalysts. 
Zhen (19) found that during the prep- 
aration of the catalyst, a part of the 
CoCOg, reacts with the surface layer 
of kieselguhr—forming surface com- 
plex, which exerts a rather prominent 
influence on the activity, namely an 
amount of 5-30% metallic Co in the 
form of surface complex is necessary 
for the improvement of the activity of 
the catalyst. 


78 
152 
177 
424 
) plus T.E.L. 1.3 g./kg. off ........ 77 
g- KOH/100 g. oil ........... 2.8 
pass 


Table 4.—Gum Content of Primary Gasoline During Storage Test 


Gum 
mg./100 ml. oil 
Sample 2 
2 6 
5.0 
a4 


Table 5.—Component Analyses of Oxygenated Compounds in the 
fa AA 


Wt. % condensed water 


Duration of test Sample | 

2 

2 

13.8 

Composition 
Type of Catalyst Nitrided 
Component 

Butanols & higher alcohols ........ 0.65 
0.19 
0.17 
Hexanones & higher ketones ....... 0.01 
0.29 
Butyric & higher acids ............ 0.06 


Layer 


Wt.% total oxygenates 
in condensed water 


Nitrided and Nitrided and 
alkalized Nitrided alkalized 
0.19 10.5 1.1 
7.26 49.5 40.0 
1.48 21.1 8.2 
0.41 7.3 2.3 
0.28 3.5 16 
0.14 2.1 0.8 
0.04 1.9 0.2 
0.02 0.1 0.1 
5.17 3.3 28.6 
1.14 1.0 6.3 
1.96 0.7 10.8 
18.09 100.0 100.0 


These catalysts, reduced and unre- 
duced, were studied for their surface 
texture (20). The surface area B.E.T. 
(Brunance, Emmett Teller)* and 
number of pores of radius about 20 A 
increase with the complex content. 
When the percentage of Co (complex ) 
is larger than 30%, the isotherms of 
catalysts exhibt knifelike desorption 
curves at P/P, = 0.05, corresponding 
to lower activity. When it is smaller 
than 30%, its isotherms exhibit nar- 
row hysteresis loops, corresponding to 
normal activity. 

With regard to the influence of 
preparation temperature, it was found 
that two catalysts, although having the 
same content of surface complex, show 
different activities when prepared at 
different temperatures; those which 
were prepared at lower temperature 
exhibit better activity and contain 
fewer pores of 20 A radius (21). 


* Equation for isotherm. 
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Cost Trends and Controls 
in PHARMACEUTICALS 


Charles R. Bartels 


E. R. Squibb & Sons, 
Division of Olin Mathieson Chemical Corporation 
New Brunswick, New Jersey 


Here is offered a rudimentary method for estimating the effect of continued pro- 
duction on manufacturing cost. Its application in a particular case will depend, 
in large measure, on the considered judgment of the user. 


le have passed through the era of 
Ww: palliative and nutritional de- 
ficiency remedies. We are now in 
the age of anti-infection therapy and 
prophylaxis and, are entering the 
field of mental health therapy. Ahead, 
lies the battle against degenerative dis- 
ease. It does not seem likely that 
remedial measures in support of vital 
body functions, weakened or damaged 
by disease or old age, can be achieved 
with a few doses of some magic elixir. 
Instead we may expect therapy based 
on regular dosage over long periods 
of time. The increase in life expec- 
tancy is almost certain to be accom- 
panied by an increase in medical ex- 
penses. 

It is understandable that there 
should be interest in the costs of phar- 
maceuticals. Each of us may someday 
require a particular drug for its thera- 
peutic effect in an emergency. While 
no price may seem too great to pay 
for an effective remedy in the stress 
of the moment, we are still interested 
in minimizing the impact of such an 
emergency on our budget as well as 
on our health. 

In the case of an ethical drug (one 
prescribed by a doctor and dispensed 
by a pharmacist) we are seldom in a 
position to choose between manufac- 
turers. However, the high standards 
of American pharmaceutical manufac- 


turers, the constant intense competi- 
tion (both direct and indirect ) between 
manufacturers at the physicians level, 
and the protective role of the physi 
cian towards his patient substitute for 
the usual competition at consumer 
level. 


Cost Trends 

The cost of the average prescrip- 
tion for the consumer has risen about 
5% per year since 1948. Since the av 
erage number of prescriptions per 
family has increased by about % in 
that time, the average amount spent 
per family on prescriptions has in- 
creased at a rate of about 9% per year 
See Figure 1. 

The average family is supplied with 
more drugs of greater effectiveness 
each year and yet the proportior of 
personal consumption expenditures al- 
lotted to drugs and sundries continues 
to decrease. See Figure 2. This trend 
may reverse itself in spite of increas- 
ing personal income. Ewell (7) has 
pointed out that as more and better 
drugs become available, expenditures 
for them are likely to take precedence 
over other personal consumption ex- 
penditures. 

The trend towards higher consumer 
prices for ethical drugs, reflects higher 
manufacturing costs. On closer exam- 
ination of the price history of indi- 


CHEMICAL ENGINEERING PROGRESS, (Vol. 54, No. 3) March 1958 e 59 


| 


FIG. 1 
: FIG. 2 
ANNUA 
UAL PRESCRIPTION SPENDING PER FAMILY SPENDING FOR DRUGS & SUNDRIES AS PER 


CENT OF TOTAL PERSONAL EXPENDITURES 


$25.00 
1. 


$20.00 
0. 75% 


0, 50% 


SOURCE: AMERICAN DRUGGIST 0. 
. SOURCE: SURVEY OF CURRENT 


BUSINESS U. S. DEPT. 
OF COMMERCE 


YEAR 


FIG. 4 
PRODUCTION OF PENICILLIN 


100, 000F “SOURCE: 
MCA CHEMICAL FACTS & FIGURES 


° 
=) 


uw 


= 
° 
=) 


Q 
2 
a 
a 
O 


2 5 10 20 
RATE OF ANNUAL PRODUCTION 1000 


10 100 
(MILLIONS OF POUNDS PER YEAR) CUMULATIVE PRODUC’. ION 
FIG. 5 (TRILLION UNITS) 


PRODUCTION OF STREPTOMYCIN FIG. 6 
AND DIHYDROSTREPTOMYCIN PRODUCTION OF DDT 


$10.00 source: 
MCA CHEMICAL FACTS & FIGURES 


¥ 
w 
DOLLARS PER BILLION UNITS 


° 
PRICE 
PER POUND o 


SOURCE: 
MCA CHEMICAL FACTS & FIGURES 


PRICE PER POUN 


100. 1000. 
1,000" 10, 00 100,000 1, 000,000 CUMULATIVE PRODUCTION 


CUMULATIVE PRODUCTION (POUNDS) (MILLIONS OF POUNDS) 


# 


60 @ CHEMICAL ENGINEERING PROGRESS, (Vol. 54, No. 3) March 1958 


$10. 00 
'48 D '54 '55 '56 
YEAR 
| 
10, 00 
| 
s 
F 
$10, 000 
$1, 000 
Q 
‘ 
) 


vidual bulk chemicals one finds that 
with few exceptions, the price de- 
creases or holds constant year after 
year. In spite of increased cost of 
materials, labor, and overhead items, 
manufacturing economies are achieved 
by improved processes, larger batches, 
and more efficient equipment. 

The rise in the average prescription 
price is due to the continuing intro- 
duction of new and more complex 
medicinals. Improved techniques and 
better equipment have permitted the 
isolation of sensitive natural products 
which could not have been considered 
twenty years ago. ‘Tranquilizing 
agents and the steroidal hormones, used 
in the treatment of arthritis and vari- 
metabolic disturbances, are the 
products of difficult, multistep syn- 
It is this change in “product 
mix” that has led to the increasing 
cost of the ingredients of the average 
prescription, 


ous 


theses. 


Cost Control 

A discussion of cost trends leads 
naturally to consideration of cost con- 
trol. In turn, cost control usually im- 
plies a comparison to some standard. 
rhe general techniques of detailed 
cost analysis are well known and need 
not be described here. Instead, we 
are seeking a means of forming an 
approximate judgment of the 
trend for a particular product to pro- 
vide the management of an enterprise 
with an additional line of reference 
which might (even if only approxi- 
serve as a cross check on ex- 


cost 


mate ) 
isting data. 

First, consider that group of medic- 
inals which have been in production 
for so long and in such volume that 
they may be considered industrial 
chemicals. Schuman (2) has shown 
that for industrial chemicals in gen- 
eral, if unit price is plotted versus 
production rate on log-log paper, the 
data give a straight line with negative 
slope —0.346. Aspirin is a typical mem- 
ber of this class with a slope of about 
—0.500. See Figure 3, which repre- 
data from U. S. Tariff Com- 
mission Reports over a_ twenty-year 
period.* Accumulation of sim- 
ilar data on other products is needed 
to draw any general conclusions. Un- 
fortunately the high rate of product 
obsolescence in the drug industry pre- 
cludes the use of this type of correla- 
tion on most products. 


sents 


Price Predictions 
It is of interest to seek a 
method of price prediction applicable 


some 


* Since these data extend over a rather long 
time interval, prices are corrected using the 
chemicals price index with 1947-1949 average 
as a base. 


to those pharmaceuticals which appear 
spectacularly from the research labora- 
tory and clinical evaluation to fill long- 
felt needs. Perhaps one of the earlier 
ones that comes to mind is penicillin. 
Dr. Henry Welch, Director of the 
Antibiotic Division of the Food and 
Drug Administration, has commented 
that in 1943, 100,000 units of penicillin 
cost $20 at the manufacturers’ level. 
In 1953 the value of the same amount 
of material to the manufacturer was 
only about two cents. This is a thou- 
sand-fold decrease in cost in 10 years 
and yet the material produced in 1953 
was of much higher quality. 

The characteristics of the so-called 
new “wonder-drug” may be summed 
up as follows: 


There is great pressure to produce the 
initial requirements with relatively little re- 
gord for cost of material, manpower or 
equipment. 

2. The initiol production can be sold for a 
high price. 

3. The demand and price structure quickly 
brings direct or indirect competition. 

4. After the initiol production there is great 
pressure to improve manufacturing proc- 
esses and introduce process and engineer- 
ing economies. 

5. Eventually, if the product remains on the 

market long enough, it becomes subject to 

the economic relations which apply to in- 
dustrial chemicals. 


Because first deliveries must be made 
before final process equipment is com- 
pleted, the first new products must be 
practically handmade. The next 
group will probably be fabricated by 
the pilot plant; the next group by 
other intermediate equipment; and 
finally, after many modifications have 
been produced with substitute equip- 
ment, subsequent products will be fab- 
ricated in quantity production equip- 
ment. 

These words should sound familiar 
to those who have worked on the 
engineering development and produc- 
tion of new drugs. It is a truism that 
the wonder drug of today is produced 
in the equipment purchased for the 
efficient production of the wonder drug 
of yesterday; and the money appro- 
priated for process improvement is all 
too often spent in putting into produc- 
tion the wonder drug of tomorrow ! 

In the aircraft industry about twenty 
years ago, T. P. Wright intro- 
duced the concept of the Learning 
Curve (3) to show the effect of con- 
tinuing production on reducing unit 
costs. In that industry it is generally 
accepted that the cumulative average 
unit cost is decreased to 80% of its 
initial value when the cumulative pro- 
duction is doubled. This is expressed 
as a simple exponential equation in 
which cumulative average price is 
equal to a constant times the cumula- 
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tive production to a negative 
tional power. It can be shown 
after its initial jog, the unit average 
curve parallels the cumulative average 
curve. We shall attempt to extend the 
learning curve to the pharmaceutical 
industry. 

In the highly competitive drug in- 
dustry there are relatively little pub 
lished data available to test this thesis 
except for Chemical Data Handbook 
figures on penicillin and streptomycin 
from U. 


Figure 4 


which were assembled 
Tariff Commission Reports. 
shows cumulative production of pen- 
icillin plotted on log-log scale versus 
the weighted unit selling price. Data 
for streptomycin products are shown 
in the same fashion in Figure 5. In 
each case the data approximate a 
straight line. The exponent derived 
from the slope of the line is —0.71 
for penicillin and —0.625 for strepto 
mycin. Doubling the cumulative pro 
duction leads in price 
61% of the original price and in the 
other 65% of the original price. These 
would be called 61% and 65% learn- 


ing curves. 


one case to a 


There is one other set of chemical 
price data available which was gen 
erated under approximately the same 
conditions as those for penicillin and 
streptomycin. While not. strictly a 
pharmaceutical, the insecticide DD 
was first produced as a health measure 
under the stress of wartime demand. 
he data are shown in Figure 6. Once 
more the plot approximates a straight 
line, this time with an exponent 
—0.305, which is about an 81% learn- 
ing curve. 
In the 
the “learning” 
better yields and greater productivity 
of men and equipment. In many cases 
in which the technology is not wholly 
new the possible gain is limited. Per 
haps this explains why the learning 
curve for DDT approximates that for 
the aircraft industry. On the other 
hand, the amount of penicillin in a 
volume of fermentation broth today 
may be a hundred times what it was 
in its early development. This may, 
in large part account for the greater 
“learning” rate for these antibiotics. 


chemicals 
result in 


manufacture of 


process may 
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Close and continuing liaison is necessary between Research, Development, Pro- 
duction, and Engineering groups for the satisfactory design of a facility to 
manufacture a new product. 


esearch is essential for the promo- 
k tion of healthy growth in the chem- 
ical industry. The problems which 
must be solved if the products of re- 
search are to be successfully realized, 
are the subject of this article. These 
are principally the problems which 
arise in the relationship between Re- 
search, Production, and Engineering 
groups of an organization, say, like 
DuPont. 


Over the past twenty yeors every dollar 
Du Pont has spent on research has resulted in 
the expenditure of nearly three dollars for the 
expansion and construction of plants. Cur- 
rently about half of Du Pont’s sales result 
from products that were unknown or in their 
commercial infancy twenty years ago. Produc- 
tion and sale of these new products are now 
giving employment to more than 34,000 work- 
ers. 


Research, however, is not an end in 
itself, nor is the development of a 
new or useful product a satisfactory 
conclusion to a research effort. Suc- 
cessful research must result in profits 
from the commercial production of a 
new or improved material. This is the 
real measure of success. 

The road from research to reality 
is a bumpy one, ill-marked and with 
many detours and blind alleys. On 
this road many wonderful scientific 
achievements of research suffer eco- 
nomic catastrophies. Successful pro- 
duction and sale of a new product re- 
quire extensive cooperation between 
Research, Engineering, Production, 
and Sales. This cooperation should 
start in the research laboratory—or 
better yet, in the library where the 
research scientist makes his initial 
literature survey. 


Imagine the absurdity of designing 
a complete chemical plant—reactors, 


heat exchangers, columns, filters— 
specifying steam and water facilities, 
laying out buildings and warehouses, 
and then turning the job over to a 
research group to develop a product 
and process to fit this plant. On the 
other hand, developing a 
product and a complete process for its 
production and giving no regard to the 
nature of the commercial facility—no 
worries about reactors, heat exchang- 
ers, columns, filters, steam and water 
facilities, building layouts, and ware 
might 


imagine 


houses. As the research man 
put it, these are minor details to be 
worked out by the Engineering De- 
partment. It should be obvious that 
each of these approaches is equally 
absurd. Fortunately industry has 
learned not to proceed via these meth- 
ods and consequently has been success- 
ful in reaping some of the potential 
benefits from collaboration between the 
Research, Production, and Engineer- 
ing groups. 

Some advantages of conducting de- 
velopment work with a watchful eye 
on the nature of the final commercial 
facilities are listed below. 


1. Since major profits can result from 
the early marketing of a new prod- 
uct, this cooperation can permit the 
research group to produce the data 
necessary for engineering design 
early enough so as not to delay con- 
struction. 

2. Since direct scale-up of test tubes, 

beakers, and stirring rods does not 

usually result in the most efficient 
plant, cooperation in early 
stages will allow the design of more 
economical production facilities. 


Se | 


3. Early participation of production 

and engineering personnel in the 
research program can aid in avoid- 
ing operating problems by consider- 
ing them in research and plant de- 
Sign. 
Although heat, steam, and refrig- 
eration are minor costs in the labo- 
ratory and may be used freely or 
even excessively, this is not the case 
in commercial facilities. This type 
of cooperation can assure that at- 
tention will be paid to the minimum 
use of utilities in all stages of the 
process design. 

As an example of the value of close 
cooperation concerning seemingly un- 
important details, consider the fol- 
lowing : 

To bring a new product to full- 
scale commercial production, many de- 
cisions must be made during the devel- 
opment of the 
which are often made without a clear 
understanding of their commercial 
implications. To pack a beaker with 
ice in the laboratory might cost 25¢. 
To carry out the same reaction at the 
same temperature on a commercial 
scale might involve refrigeration ex- 
penses amounting to hundreds of thou- 
sands of dollars. 

The following is an example of the 
type of engineering evaluation which 
can be of use in the direction or re- 
direction of the research effort. An 
original process specification required 
a distillation at 25 
mm. Hg abs. pressure. this 
required the provision of a refriger- 
ated condenser, the need for this de- 
gree of vacuum was questioned. It 
was pointed out that distillation at a 
higher pressure, permitting the use 
of normal river water cooling would 


process—decisions 


to be carried out 
Since 


cause a serious loss in yield. Table 1 
shows the type of evaluation often 
carried out on a problem of this sort. 
Three cases were considered; one at 
higher pressure (100 mm. Hg) and two 
at low pressure (25 mm. Hg), differ- 
ing only in the assumed decomposition 
of the feed. After 
technical details, tons of refrigeration, 
pounds of steam per hour, gallons per 
minute of water and kilowatt hours of 
electricity, it was possible to make the 
evaluation shown. Figures for direct 
plant investment and allocations for 
various utilities were totalled to give 
the investment for each case. For op- 
erating costs, only the increased ma- 
terial cost, utilities, and maintenance 
and depreciation were considered, as- 
suming all other costs to be equal. It 
was determined that even with half as 
much decomposition there was little 
choice between the high and low pres- 
sure operation. When it was later dis- 
covered that there was no appreciable 
change in decomposition between the 
lower and higher pressure operation, 
it became obvious that the higher pres- 


considering the 


Table 1.—Choice of Operating Pressure for Distillation Column 


Operating Pressure, mm. Hg. 
Condenser Water Temp., °C. .... 
A d Decomposition, % of feed 
Refrigeration, Tons 

Steam, Ib./hr. X 10° 

Water, gal./min. (incl. refrig.) . 
Electricity, kw. (for refrig.) .. 


Direct Plant, $ 
Allocations (steam, 
capital) 


INVESTMENT, $ 


Increased Material Cost 
Utilities 
Maintenance & Depreciation . 


Relative Operating Cost, $/Yr. 


sure operation was preferable, giving 
both a lower investment and a lower 
yearly cost. This evaluation allowed 
a reduction of over $300,000 in invest- 
ment and $75,000 per vear in operating 
cost over the uncritical choice of 25 
mm. for the vacuum distillation. 

It is generally believed that it is 
not feasible to educate the research 
man to be aware of these considera- 
tions. good research man has 
enough to learn to carry out his re- 
search business. It is deemed more 


25 25 

5 
7.5 

580 
23 
2,600 
540 
635,000 
415,000 


1,050,000 


114,000 
106,000 


220,000 


practical to inject engineering eco- 
nomics into the picture by permitting 
the close association of research scien- 
tists and process engineers during all 
stages of the development. 

Problems arise continually during 
the progress of a project from pre- 
liminary research to commercial real- 
ity. Decisions must be made contin- 
ually during this time reflect 
upon the nature of the research effort 
and on the design of the final plant. 
Therefore, continuous economic evalu- 


which 


Fig. 1. Method of converging estimates. 
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GUARANTEED BASIS 


FIRST ESTIMATE-JUSTIFIES RESEARCH 
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CONSERVATIVE ESTIMATES 
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FINAL CONSTRUCTION 
COST ESTIMATE 
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ation of a proposed process from the 
original concept through final design 
and construction of commercial facili- 
ties, offers major benefits to a 
company. The benefits to be realized 
from this continuous evaluation are: 

1, Early realization of profits. 

2. Maximum return on_ invested 
funds. 

3. Timely discontinuance of 
profitable projects. 

4. Maximum research effort on the 
major process problems. 


un- 


Like it or not, every decision made 
during the development of a project 
is made after some sort of economic 
evaluation! This evaluation may be 
a full-scale estimate of investment or 
operating costs (rarely feasible) or 
it may be an off-hand guess that a 
given process looks desirable (rarely 
useful). The nature of the evaluation 
depends upon the information in hand. 

There is some merit in making two 
estimates of the cost of finished prod- 
uct and plant facilities shortly after 
the conception of a process. This is 
a new technique in process evaluation. 
(See Figure 1) One estimate is 
made on an optimistic basis assum- 
ing that everything is going to go 
right; that the problem facing re- 
search at this stage will be solved 
at low cost. The other estimate is 
made on a guaranteed basis. What 
facilities must be put in to guarantee 
the manufacture of the product. 
This brackets the cost, usually 
a wide bracket at this point. If 
the project looks unprofitable even 
on the optimistic basis, consider aban- 
doning research. The nature of the 
profits on the guaranteed basis often 
has an effect in setting the research 
and development schedule. If the proc- 
ess appears to be highly profitable 
(even on the conservative basis), it 
often A-1 priority. Full 
steam ahead on the research and de- 
velopment! As new information is 
developed, it may be found that some 
of the features put into the process 
on the guaranteed basis are unneces- 
sary, and costs diminish. On the other 
side, it may also be shown that much 
of the optimism of the research group 
is unjustified and the estimate becomes 
larger. With more and more research 
and development, the difference be- 
tween these estimates can con- 
verge to a negligible amount, usually 
at the point where the final construc- 
tion cost estimate is made. 

During this research and develop- 
ment stage of the process, careful ex- 
amination should be given to all al- 
ternative routes which may be discov- 
ered. Maximum return on plant in- 
vestment depends upon the careful ex- 
amination of the economic effects of 


means atl 


two 
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all choices. The goal for the maximum 
benefits from continuous evaluation 
is to enter the design stage with 
enough evaluations completed to choose 
the most economic route, and enough 
basic data available to start plant de- 
sign immediately. To carry out this 
important function—the continuous 
economic evaluation of projects from 
the research stage forward—the prob- 
lem may be attacked from many view- 
points. We have tried, for example, to 
develop a general standard method for 
process evaluation suitable for use by 
research scientists or development en- 
gineers. 

However, it has been found that 
rather than develop a single all-pur- 
pose method, it is more practical to 
develop a group of engineers spe- 
cializing in this type of work. The 


type of engineer needed to carry out 
this important job is a man who can 
take an unbiased over-all view of the 
potential process and its economic im- 
plications. This generally requires: 


1. Broad industrial experience. 

2. Technical and know- 
how. 

3. Uninhibited 
tude. 


economic 


and unbiased 


Generally, these requirements can 
be filled better from outside the re- 
search or development organization. 

The qualities which make a° top- 
notch research scientist or develop- 
ment engineer are not those best suited 
for process evaluations. For example: 
enthusiasm, so vital to successful de- 
velopment or research, is almost fatal 
to the requisite calm evaluation. A 
man representing an organization com- 
pletely detached from research or de- 
velopment, is better able to take a 
completely objective view. The band- 
wagon is not always the best place 
from which to make an evaluation. 
A design engineer should not be called 
upon to do this job either, since the 
attitudes and skills involved in his 
regular job are different from those 
required for process evaluation. 

A group of basic data consultants 
should specialize in activities of this 
sort. Their function would be de- 
scribed generally : 


1. To evaluate economically and ad- 

vise technically on alternative 
processes. 
To insure that adequate infor- 
mation (basic data) is obtained 
during research and process de- 
velopment to permit design of 
economical process facilities. 


They would ensure an objective 
viewpoint on process evaluations and 
facilitate the accumulation of experi- 
ence in this type of work. It is felt 
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that at least ten to fifteen years of 
varied industrial experience is a pre- 
requisite for effective performance in 
this group. Some junior engineers 
could add to the general effectivenss 
by taking over the less difficult, or 
more repetitive, parts of the evalua- 
tion allowing the basic data consult- 
ants to concentrate upon the funda- 
mental aspects of the problems. The 
prerequisite for the basic data con- 
sultant is a highly competent engineer 
with strong leaning towards econom- 
ics. He must be able to estimate the 
technical and economic consequences 
of any process decision, sometimes on 
very limited data. In short, the basic 
data consultant must possess “techni- 
cal tools” such as: 

1. Good engineering judgment. 

2. Broad and diversified experience. 

3. Skill at estimating costs from in- 
complete data. 

The actual estimation of the cost of 
large blocks of a plant is relatively 
The literature is replete with 
methods for quick estimates. Most ot 
them boil down to estimating the 
installed cost of major equipment 
(either from published data, company 
records, or from vendors’ quotations ), 
and then adding percentages for 
piping, instruments, building contin- 
gencies, engineering design, etc. Use 
of these percentage factors requires 
judgment and/or experience. Usually 
the completed building and equipment, 
excluding services, will cost three to 
four times the cost of “installed equip- 
ment” exclusive of piping and instru- 
ments. Service facilities should never 
be estimated as a percentage of proc- 
ess equipment cost. Equipment can- 
not be properly sized and estimated in 
the first place without a material and 
heat balance. This balance makes it 
easy enough to calculate the require- 
ments for steam, water, electricity, and 
refrigeration. Cost of service facili- 
ties are readily available. 

The estimation of alternatives 
within a process is often necessary. 
Sometimes this estimate is relatively 
simple. Sometimes it is more complex 
and more difficult than a complete 
plant. Where very few equipment 
pieces are involved, the use of per- 
centage factors is dangerous. For in- 
stance, it does not cost twice as much 
to instrument a 50-piate column as it 
does a 20-plate column, although the 
column itself may cost even more than 
twice as much. Water piping to a 
stainless steel condenser costs no more 
than to a less expensive carbon steel 
unit for the same service. Alterna- 
tives should always be compared on 
a differential basis; that is, leave out 
of the estimate everything that is dupli- 
cated in the alternative processes 
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Fig. 8. View of high enrichment area. 


preparation and properties 


of 


URANIUM DIOXIDE POWDER 


Commercial preparation of UO, is described with emphasis on the two methods 
which have had wide application in the actual production of the dioxide for 


fuel element raw material. Physical properties of UO, powder are related to 


(. D. Harrington and A, E. Ruehle 


ighly purified uranium dioxide is 
H in many respects an ideal material 
for the fabrication of fuel elements 
for atomic reactors. While its density 
is not equal to that of the metal or 
many possible alloys, it compares very 
favorably with most other stable com- 
pounds of the element which might 
be chosen. It is thermally stable up 
to its very high melting point (about 
5,000° F.). The UOs, lattice will ac- 
commodate foreign atoms to a marked 
degree without a change in crystal 
structure. This permits the accom- 
modation of fission products without 
large dimensional changes. It is rela- 
tively stable to the action of high 


their importance in fuel element use. 


temperature water, as compared to 
uranium metal or alloys. Since UO, 
is isotropic, it is not subject to ori- 
ented dimensional changes when sub- 
jected to thermal cycling or irradia- 
tion. Its oxygen content is of low 
neutron cross section. These proper- 
ties are sufficient to make it the ma- 
terial of choice for power reactors, 
where both high temperature and high 
burn-up are involved. 

As a powder, the properties of UO, 
are dependent on its method of prepa- 
ration. Chemical reactivity, bulk den- 
sity, surface area, crystallite size, por- 
osity, and even oxygen/uranium ratio 
are grossly affected by the history of 


Mallinckrodt Chemical Works 
St. Louis, Missouri 


The phase relationships 


the powder. 
of uranium oxides of compositions be 
tween UO, and UOs, are quite com- 
plex as indicated in Table 1 

The absolute density of UOs, while 
still low 
imperative to ap- 


high for a nonmetal, is 
enough to make it 
proach its full utilization in fuel ele 
ments compacted from powders. The 
suitability of a UO, powder for fuel 
element fabrication, therefore, is 
judged partly by its behavior on com 
paction and sintering. It was early 
evident that the well-known tendency 
of UO, to oxidize at low tempera- 
tures was related to its sinterability. 
Early practice of high-temperature re- 


CHEMICAL ENGINEERING PROGRESS, (Vol. 54, No. 3) March 1958 e 65 


‘dae } an mr @ ¢ 
i 
| | 


duction to promote stability toward 
oxidation led to difficult sintering. 
The O/U ratio was close to theo- 
retical, in general being less than 
2.05. Methods of preparation giving 
products of high O/U ratio resulted 
in a material which sintered more 
readily. 

Other work indicates that the physi- 
cal condition of UO, particles is of 
great importance in determining the 
sinterability of a UO, powder. Ac- 
cording to Westinghouse (7), pow- 
ders with large surface area, high 
density, large “roughness factor,” and 
narrow pore size distribution have ex- 
cellent sintering characteristics. Com- 
minution of poorly sintering powders 
greatly improves their sintering char- 
acteristics. Work at Battelle on ball- 


milling and at Mallinckrodt on Micro- 
nizing is consistent with these conclu- 
sions. 


Table 1.—Oxides of Uranium 


lons while the largest sizes are about 
250 U.S. gallons. This is mentioned 
because the resulting products appear 
to differ in reactivity. The denitra- 
tion cycle is longer, and hence the 
denitration slower, in the larger pots. 
The product from the smaller pots 
has a larger proportion of the Type 
III UOs. Such differences in type of 
trioxide and in reactivity affect the 
reduction to dioxide and the final prop- 
erties of the dioxide powder. The 
exact relationship between these ef- 
fects and the quality of the dioxide 
for ceramic purposes is not yet fully 
understood, but is recognized to be 
an important factor worthy of con- 
tinued investigation. Figure 1 shows 
the two most common denitration ket- 
tles in use. It will be seen that they 
are the same in principle and differ 
only in size. 

In the operation of denitration pots 


the uranyl nitrate solution as practic- 
able. To date such continuous methods 
of UOs production have not been 
important in preparing the forerunner 
for uranium dioxide for use as such, 
but may well become important as 
they tend to give a rather different 
particle shape from that obtained by 
batch methods. Figure 2 shows the 
construction of a horizontal stirred 
bed denitrator (8). 

The reduction of the trioxide to 
dioxide at high temperature by hydro- 
gen or by cracked ammonia (75% Ho, 
25% Ne) may also be carried out 


continuously or in batches. This 
was originally done by loading 
trioxide powder in stainless steel 


trays about 1% in. deep and placing 
these trays in a stainless steel box 
in an electric oven at 1,500° F. Hydro- 
gen gas was passed through the boxes 
for six hours to effect the reduction, 
and the product was cooled in hydro- 
gen to nearly room temperature to 
prevent reoxidation upon exposure 
to air. 

Continuous methods have now al- 


Formula Cell Type Lattice, A Literature 
Cited most completely replaced the batch 
UO, o» FCC 5.4704 a methods for this step. The uranium 
5.4682 (2) trioxide, produced by the thermal de- 
UO, FCC 5.4462 (1) nitration of uranyl nitrate as described 
above, is fed into one end of a hori- 
uo, =(U,0.) (3) zontal cylindrical tube 22 ft. long 
UO, oo Gitieiiantie o = 6.734, b = 3.966, ) and 16 in. in diameter. This stainless 
c = 4.144 steel reactor tube has within it a 
UO, wr Orthorhombic o = 6.7198, b = 3.983, (1) rotating agitator-conveyor made in 
UO, Coble the form of a reel-type lawn mower. 
uO, , Amorphous (Yellow) The ribbons of the conveyer, how- 
uO, ,(!) Hexagonal (Red to Black) oo = 3.963, ¢ = 4.160 (5) ever, have their flat sides perpendicu- 
UO, ,(I!) Poorly crystallized (Red) (6) lar to the diameter of the tube. The 
UO, Ortherhemble (Crenge) = (6) conveyor can be turned quite readily 
vo, ,(IV) Cubic 4146 (4) without imparting much forward mo- 
e : tion to the powder, i.e., the action is 
essentially that of stirring. Small 


UO, by Denitration of Urany! Nitrate 
and Hydrogen Reduction 

By far the largest quantities of 
uranium dioxide have been prepared 
by denitration of uranyl nitrate fol- 
lowed by hydrogen reduction and this 
may well be considered as the his- 
torical or classical method of prepara- 
tion. While most of this oxide has 
been converted to tetrafluoride and 
then to either metal or hexafluoride, 
sizeable quantities have been used di- 
rectly in fuel element work. Such 
oxide may be used directly as obtained 
from the reduction furnaces, or sub- 
sequent to certain after-treatments to 
be discussed later in this paper. 

Denitration may be carried out in 
batch kettles or continuously. Most 
production work has been done in 
gas heated, stirred, stainless steel pots 
differing from one plant to another 
chiefly in size. The smallest size in 
use has a capacity of 45-50 U.S. gal- 
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the container is filled almost to the 
brim with molten uranyl nitrate hexa- 
hydrate (B.P. 248° F.). As heating is 
continued the stirred mass first be- 
comes cloudy, nitric oxide fumes are 
evolved, and gradually the mixture of 
solids and liquid becomes doughlike in 
character. Finally the dough breaks 
up into a_ yellow-orange powder. 
After a degassing period, the heat is 
turned off while stirring is continued. 
The warm powder is unloaded trom 
the pot by a vacuum gulper, to mini- 
mize exposure of the operator to UO; 
dust. The time cycle varies with the 
size of the pot. 

The continuous methods for the 
denitration of UNH generally depend 
upon the addition of concentrated 
uranyl nitrate solutions to a hot layer 
of UO, powder, either in a horizontal 
stirred bed (8) or in a fluidized bed 
(9). The UOg, is drawn off at a 
point as remote from the addition of 
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pusher blades are added to move the 
powder forward at the chosen rate. 
A central shaft is used to prevent sag- 
ging with consequent “galling” be- 
tween the agitator and the tube. The 
conveyor speed is controlled accurately 
by means of a variable volume hy- 
draulic system. The reactor tube rests 
in an electric furnace which is divided 
into four heating zones. The tempera- 
ture is controlled in each of these 
zones by means of thermocouples in- 
serted through the furnace shell near 
the center of each zone. Figure 3 
shows the general construction of a 
continuous reduction reactor. 
Cracked ammonia gas is passed 
through the reactor countercurrent to 
the powder. About one and one-half 
times the theoretical amount is re- 
quired and the excess is burned at 
the gas discharge end. Dust carried 
through is collected in a bag-type col- 
lector from the cooled combustion 
gases. The quality of the product may 


| 
: 


be controlled somewhat by the tem- 
perature in the furnace, which is nor- 
mally from 1,200° F. to 1,500° F. The 
material made at the lower tempera- 
ture is very reactive and partially 
reoxidizes on exposure to air even 
when thoroughly cooled. However, 
this may not be important since, when 
ceramic elements of dioxide are fired 
in a reducing atmosphere, reconver- 
sion to UO, will occur. Neverthe- 
less, material reduced at 1,400° F.- 
1,500° F. has most generally been used 
for ceramic work since it is more 
stable and its properties are better 
understood. 


UO, by Ammonium Divranate 
Precipitation and H, Reduction 


Most power reactors are designed 
for a fuel enriched in U?5 content. 
Therefore, any fuel element material 
for such reactors must be made from 
a uranium hexafluoride starting ma- 
terial. The production of UO, from 
the hexafluoride is carried out through 
an ammonium diuranate intermediate, 
and this UO.s, when made from this 
intermediate, is frequently referred to 
as ADU type brown oxide. The use of 
this ADU intermediate has proven 
convenient for the hydrolysis of the 
hexafluoride, and also has led to a 
uranium dioxide of especially good 
ceramic properties. 

At a plant near St. Louis, Missouri 
(10), ADU type brown oxide is manu- 
factured commercially in either of 
two enrichment ranges. With material 
containing up to 3% U?35, protection 
against criticality accidents is obtained 
by simply limiting the quantity of ma- 
terial in any one batch. In the enrich- 
ment range of 20% and up all equip- 
ment is designed to provide alwavs- 
safe geometry. The shape of all con- 
tainers is such that under no condi 
tions can a critical situation be ob- 
tained irrespective of the enrichment 
or concentration of the material being 
worked. Cylindrical vessels for liquors 
are limited to 5-in. diam. and trays 
of powders are restricted to a maxi- 
mum of 1% in. thick. 

Although the scale of equipment is 
quite different depending on whether 
one is processing high or low enrich- 
ment material, the flow sheet 
employed for the production of ADU 
type UO, is identical. This flow sheet 
is shown in Figure 4 together with 
the reactions involved. 

Basically the process consists of the 
hydrolysis of UFg,, supplied by the 
AEC, with a dilute ammonia solution 
to give a precipitate of ammonium 
diuranate. This ADU is filtered, 
washed, and dried. The dried powder 
is pyrohydrolyzed with steam at 1,470- 
1,560° F., and at the same time the 


basic 


4 


Fig. 1. 


ammonium diuranate is converted to 
black oxide. This U,QOg is finally re- 
duced to brown oxide with hydrogen 
or cracked ammonia at 1,470° F. If 
the oxide is to be compressed into 
solid UO. fuel elements, the reduced 
product. is simply ground and pack- 
aged. On the other hand, if the end 
use is aS a component in a matrix- 
type fuel element, the ground product 
is fired at temperatures up to 3,090° F., 
cooled, ground, and screened before 
packaging. 

Figure 5 is a picture of the equip- 
ment used in the hydrolysis step. 

The uranium hexafluoride is vapor- 


Denitration pots. 


ized in its cylinder by heating and 
is passed into a stream of recycling 
ammonia solution. Aqueous ammonia 
is continuously fed to the hydrolysis 
reactor at about the same rate as the 
hexafluoride. feed rates are 
controlled such that the aqueous slurry 
always contains an excess of ammonia 
and at#the end of the precipitation this 
A heat 


These 


excess is increased somewhat. 
exchanger in the recirculation line 
removes the heat of reaction main- 
taining a temperature of 86-104° F. 
The equipment used for the high en- 
richment batches is identical in prin- 
ciple with that shown except for 


Fig. 2. Horizontal stirred bed denitrator. 
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Fig. 3. Continuous reduction reactor. 


scale, for example, the vessels are lim- 
ited to 5 in. in diam. 

Filtration of low enrichment batches 
of ADU is done on a rubber-lined 
filter press and the high enrichment 
batches on stainless steel Buchner type 
funnels. The ease of filtration, as 
well as the bulk density and ultimate 
particle size of the final product, is 
very sensitive to the manner in which 
this precipitation and the washing of 
the cake are carried out. By careful 
control of these factors the bulk densi- 
ties of the product ceramic UO, can 
be controlled over the range 1.5-5.0 

The washed ADU is placed in an 
electric, circulating-air oven in stain- 
less steel trays at 347° F. This oven 
is fitted with a liner that prevents 
stacking of trays as shown in Figure 6. 

The dried ADU is crushed ina cone- 
type mill and loaded into Inconel or 
Hastelloy-C trays. These trays are in- 
troduced into a box of the same mater- 
ial which fits into an electric muffle 
furnace as shown in Figure 7. 

Air is swept from the box with a ni- 


trogen stream and a mixture of steam 
and ammonia introduced. The temper- 
ature is increased to 1,470° F. and the 
ammonia flow is continued at this tem- 
perature until reduction is complete. 
The box is withdrawn from the fur- 
nace, cooled to essentially room tem 
perature with a water spray, and the 
product removed. This step involving 
simultaneous pyrohydrolysis and_ re- 
duction is used only for the larger scale 
low enrichment batches. High enrich- 
ment batches are pyrohydrolyzed and 
reduced in separate operations. The 
steam cycle is stopped before the am- 
monia is introduced, and the ammonia 
is cracked before introduction into the 
box, in the case of high enrichment 
batches. 

The UO, is removed from the trays 
and milled again in a cone mill. If the 
brown oxide is to be fabricated into 
ceramic fuel elements, it is ready for 
shipment at this point. For some pur- 
poses, such as inclusion in a stainless 
steel matrix fuel element, a high fired 
product is desired. For this purpose, 
after the reduced product is crushed, it 


Fig. 4. ADU flow sheet. 
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is introduced into molybdenum trays 
and fired for 4 hr. at 3090° F. in a 
molybdenum wound resistance furnace. 
After milling, the product is screened 
and the minus 200 mesh plus 325 
mesh fraction is used for fuel element 
production. The oversize from this 
screening operation is recycled to the 
mill and the fines returned to the high 
firing operation. 

Table 2 shows an analysis of the 
type of product from this process. It 
is possible that if sufficient demand ex- 
isted, the amount of some of these im 
purities could be considerably de- 
creased. Note that the tap density of 
the ceramic-type product may be con- 
trolled at will over the range of 1.5 to 
5.0 g./ce. for any special application. 
The particle size of the product may 
also be controlled. 

Because of the great value of highly 
enriched uranium, it 1s necessary to 


Table 2.—Composition of ADU Type UO, 


100-300 
Fe . 60 
sas 30 
0.2 
10 
50 
Ag 0.1 
1 
2 
Tap density ..... 1.5-5.0 g./ce. 
Mean particle size 0.5-2u 


avoid all losses. All work with high 
enrichments is carried out in dryboxes 
that permit recovery of all dust. A 
panoramic view of the area in which 
high enrichment material is processed 
is shown in Figure &. Here the drybox 
type operation, the wide separation of 
the units, and the standards of cleanli- 
ness required for this type of operation 
can be seen. 


UO, by Other Methods 


A variety of other methods has 
been studied on an experimental ot 
semiworks scale, but none has been 
put into large-scale plant practice. 
Since some of these methods produce 
a UO, of high surface area and very 
good sinterability, it seems possible 
that one or more of these may be de- 
veloped on a commercial basis in the 
future. Similar considerations apply to 
variations in the methods described 
above. 

For example precipitants other than 
aqueous ammonia, such as urea, am- 
monium carbonate, and ammonium 
oxalate have been studied (71). These 
could be applied to nitrate, fluoride, or 


VARIABLE 
INLET SPEED 
DRIVE 
a 
OUTLET 
©) 


other uranium solutions. Hydrogen 
peroxide precipitation is a classical 
method of uranium separation, and 
thermal decomposition of the resulting 
peruranate has also been studied. 


Air oxidation of metal, UHsg, or of 
UO, itself to UgOg, as well as thermal 
decomposition of UO, to fol- 
lowed by hydrogen reduction in the 
usual manner have led to variations in 
the properties of the resulting UO,. It 
has also been found that hydrogen re- 
duction of the various crystal forms 
of UOsg proceeds at different rates and 
results in UO, of different properties. 
Type Il UOs, for example, reduces 


more readily and gives a more sinter- 
able product than Type III (pot de- 
nitrated) UO Hydrogen reduction of 
LOs, monohydrate is of special inter 
est because of its use in growing large 
particles to give large, dense UO, 


particles. 
Fig. 5. Hydrolysis equipment. 


Contrary to most methods, the oxi- 
dation of uranium metal with high 
pressure steam (2,200 Ib./sq.in. gauge, 
650° F., 24 hr.) is reported (17) to 
produce a slightly oxygen deficient 
UO,. The product, however, shows no 
particular advantage in properties, and 
it is doubtful whether going through 
the metal step can be justified eco- 


nomically, 

Grinding UO, improves its sinter- 
ability quite markedly. This is pre- 
sumably due primarily to an increase 
in surface area and a reduction of the 
number of closed pores, allowing the 


material to be more easily compacted 
into a continuous mass. It appears that 
adequate grinding practice may yield 
powders as readily sinterable as are 
obtained by the precipitation methods 
mentioned above. Certain other oxides, 
such as TiOs, added to the UQ, be- 
fore sintering also improve the density 
of the compacts (1/2). The relative 
costs of the various routes to produce 
a powder of suitable properties are not 
yet determined with sufficient accuracy 
to predict the method of ultimate Fig. 7. Mule furnace. 


Fig. 6. Drying ovens. 


choice. 

A novel preparation method based 
on the fact that UOg is the stable oxide 
above about 2,400° F., has recently been 
developed at the AEC plants in St. 
Louis. This technique uses either a 
high temperature hydrogen or methane 
flame or an atomic hydrogen arc to 
attain the temperature necessary to 
fuse UO,. The general objective is to 
obtain UO, of extremely high density, 
often approaching the theoretical x-ray 
density of 10.97 within the limit of 
measurement. Aithough this method 
may eventually be used for the produc- 
tion of solid fuel elements directly, it 
is mentioned here as a method of pro- 
duction of uranium dioxide since this 
can be a direct step from uranium tri- 
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Fig. 9. Flame reactor. 


oxide or uranyl nitrate with the diox- 
ide in powder form never appearing as 
an intermediate. Figure 9 shows the 
general arrangement of a flame fusion 
apparatus. 

In the use of this equipment, the feed 
material (uranium trioxide powder, 
uranyl nitrate solution, or even uran- 
ium dioxide powder where only further 
densification is wanted) is fed through 
a tube directly onto the top of some 
already fused uranium dioxide which 
is maintained in the hottest part of the 
flame by the drive mechanism which 
continuously lowers the rod, or boule, 
of fused uranium dioxide as it forms. 
The solidified rod which is obtained by 
this method is polycrystalline, but the 
individual crystals are fairly large in 
size (1-5 mm.). It is believed that if 
such material were used in a fuel ele- 
ment it would have a decided advan- 
tage in heat transfer over compacted 
and sintered powders which have very 
small crystallite sizes. It is also pos- 
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sible to grind the fused material to 
give a coarse powder of very high 
density for use in cermet-type fuel 
elements. 

In various experimental runs uran- 
ium dioxide closely approaching 
99 has been made starting from 
the trioxide, the nitrate, and from the 
powdered dioxide. The mechanical 
control necessary for the growth of 
large, single crystals has not yet been 
perfected, but it is believed that this 
will be an interesting outcome of this 
technique. 

In concluding it may be interesting 
to compare the appearance of UO, pro- 
duced by the present commercial 
methods, as shown by some excellent 
electron micrographs from a recent 
Hanford report (13) (Figure 10). 

The marked difference both in size 
and surface texture of particles of the 
two materials serves to explain the ob- 
served differences in their sinterabil- 


ity. 


We wish to acknowledge that the ADU 
process was developed by the Special 
Metals Division of Mallinckrodt Chemical 
Works under the supervision of F. M. 
Belmore. The remainder of this report is 
based on work by personnel of the Uranium 
Division, too numerous to cite individually. 
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Fig. 10. Electron micrographs of UO, powders 
by (A) UO, method; and (B) ADU method. 
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MULTIPLE-EFFECT EVAPORATOR 
CALCULATIONS 


The accompanying article describes a means for per- 
mitting a more ready acceptance of up-to-date computer 
techniques in a determination of the number of stages for 
multiple-effect evaporation. 


n finding the number of stages for 

multiple-effect evaporation the usual 
practice is to proceed by trial-and- 
error methods or by experience (1-5), 
for the number of variables involved 
is usually large and the effect of many 
of them is often unknown. 

Nevertheless, it is possible in prin- 
ciple to calculate exactly the optimum 
number of stages, steam consumption, 
etc., and although the calculations may 
sometimes appear laborious, the work 
can be reduced by using modern com- 
puting machines. In addition, calcula- 
tions from first principles further the 
understanding of the process. It is felt 
that this is particularly valuable in 
problems involving many variables 
where too much reliance is often 
placed on trial-and-error methods, and 
it is hoped that the calculations on 
multiple-effect evaporation presented 
below will encourage reducing trial 
and error to a minimum. 


Basic Equations 


The case of two evaporators in 
series with forward feed will be con- 


sidered. The arrangement is shown in 
Figure 1. 


1st effect: 


= M(H,—h,’) = m(hy —h,) + X( Ay — hy) = Ay (T, — ty) 


M(H, —h,’) = kA,(T, — 


k,A,(T, — ty m(hy h,) 
A, —h, 


and X = 


2nd effect: 


qo = X(H, — hy’) = (m— X) (hg — hy) + (Hy — hg) = bg Ag(T; — te) 


ky Ao( to) 


Hy, — hy’ 


and Y =- 

In addition, if the total amount of 
evaporation is fixed, then 
X + Y = E = constant (5) 


Equations (1)-(5) are basic and 


K. N. Leibovic 


(Ay hy’ + hy — hy) — m(H, hy’) (he hy) 
(H, —hy’)(He—he) 


British Oxygen Research 
and Development 
London, England 


A heat balance on the two stages 


gives the following equations: 


(0a) 
(1) 


(2) 


(06) 


(3) 


(4) 


from them the heat duty, amount of 
evaporation in each effect, and the 
product (heat transfer coefficient X 
area) can be found. 


Thus, from (3), (4), and (5) 


(T, — te) (Ay — hy’ + H,— hy) — hy) 


E = 
(H, — hj’) (He — he) 


— hy’) (He — hg) 


Hy — hg 


= 


(T, — to) (Hy — hy’ + 


(6) 


Hy —hy 
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From (2) and (3) 


H, 


and from (1) 


Hey —he 


From (3) and (6) 
Hy — hy 
H, —hy’+ 


X= 


+m 


and from (4) and (6) 


Equations (6)-(10) give design 
variables in terms of enthalpies and 
temperatures. The enthalpies in turn 
are functions of temperature and liquor 


composition. 

For example, in the first evaporator 
the enthalpy of the liquor h, depends 
on the temperature f, and, in general, 
the liquor composition; and the en- 
thalpy of the vapor H, depends on the 
temperature 7). 

To find the heat available for the 
next effect, the temperature in the 
vapor space 7 is usually taken to be 
the temperature of the saturated vapor 
at the appropriate pressure (p). For, 
although the vapor leaves the liquid 
superheated at the temperature ¢, if 
there is a boiling-point elevation, the 
superheat is usually lost quickly and the 
heat available for the following evapo- 
rator is that of the saturated vapor. On 
the other hand, to find the heat neces- 
sary to raise a given amount of vapor, 
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Fig. 2 Plot of enthalpies of steam and water vs. temperature. 
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(9) 


(10) 


T must be taken equal to the liquor 
temperature. 

Regarding the independent variables 
in terms of which the other quantities 
are expressed: if the pressure in the 
vapor space p is given, then 7, the tem- 
perature of the saturated vapor is 
known, and if the composition of the 
liquor is also given, then ¢ is known. 
Thus, the independent are 
vapor pressure fp and liquor composi- 
tion. Alternatively, T can be used in- 
stead of p and if it is assumed that 
only one component is evaporated, 
then since ¢ is a function of composi- 
tion and 7, the independent variables 
can be taken to be T and ¢. This is 
more convenient since the enthalpies 
can often be expressed more simply in 
terms of temperature. Thus, if there 
are n effects, there will be 2n inde- 
pendent variables in the equations cor- 
responding to (6)-(10), namely ¢ and 
T for each evaporator. This assumes 


variables 


that 7,, ¢,. E, and m are given, which 
is usually the case in practice. 

The optimum conditions depend on 
the cost of steam, represented by 
M(H,—h,’), and the capital and 
maintenance charges which are based 
on the total heat transfer area 


The sum of these costs must be a 
minimum. 


For a given number of effects the 
result of the calculations will be to find 
optimum steam usage, heat transfer 
area, etc., and simultaneously to deter- 
mine optimum conditions. 
When the calculations are repeated for 
a different number of effects, it is pos- 
sible to compare the relative merits ot, 


operating 


say, two or three such effects. 

It is clear that the greater the num- 
ber of effects, the greater is the num- 
ber of independent variables and the 
more time consuming the calculations. 
In addition, it is necesary, in general, 
to know the enthalpy of the liquor as 
a function of the temperature and com- 
position. Nevertheless, in a number of 
cases it is possible to simplify the 
problem considerably. 

As an example, calculations are pre- 
sented for a simple case of double- 
effect evaporation. 


Calculations 


SIMPLE CASE OF DOUBLE-EFFECT 
EVAPORATION 


It is assumed that the enthalpy of 
the liquor is substantially the same as 
for water and that it has no boiling- 
point elevation. 

The liquor is used in some process 
which it leaves at 113° F. and is to be 
returned to this after 14% 
evaporation at the same temperature 
of 113° F. without heating or cooling. 
The steam temperature to the first ef- 
fect is taken as 266° F. 

Calculations are based on a feed of 
1 Ib. of liquor /hr. 


Thus, m = 1 Ib./hr. 
= 0.14 Ib./hr. 


pre cess 


t, = 7, and ty = 
T, = 266° F. 
t, = 113° F. 
to = 113° F. 


Further, if the enthalpies of steam 
and water are plotted vs. temperature 
(see Figure 2), it is found that the 
relations are practically linear at least 


in the range 68-266° F. In fact if T 


is the absolute temperature (° R.) 
then 
H = 0415 T + 870 B.t.u./Ib. 
h = 1.01 T — 497 B.t.u./Ib. 
H —h = —0.595 T + 1,367 B.t.u./Ib. 


With these equations and the figures 
given above, then from (8) 


k,4, ko Ao 
T,—t HH, — hy’ 
(7) 
, 
M(H, —h,’) = (Hy —hy) 
| 
he —h 
2 1 
| 


M(H,—4,’) = 
1.02 7,2 — 2108 7, + 700,000 


T, — 2,970 


Figure 3 (1) shows the plot of Equa- 
tion (11). For steam at 266° F., 
H,—h,’ = 520, and the ordinates di- 
vided by 520 will give the pounds of 
steam required per pound of liquor. 


Substituting numerical values in 


Equation (7), 
ki Ay = 
1.02 7,7 + 2,291 T, — 713,000 
‘1.61 T,? — 4,137 T, + 2,150,000 
381) (1,871 — T;) 
1.61 
(12) 


(1.02 T, 
(725 — T,) (2,970 


and from (6) 


0.6 7,7 — 1,810 T, + 987,000 
—1.61 7,2 + 3,890 T, — 1,700,000 


(1,368 — 0.595 T,) (723 — 1.01 T;) 
~ (Ty — 573) (2,970 — 1.61 T,) 
(13) 


It should be noted that in Equations 
(11)-(13) 7, is the absolute tempera- 
ture (° R.) 

As may be expected from physical 
considerations, when 7,> 
725° R. (266° F.) and kgde> w& when 
T, > 573° R. (113° F.). Also kyAo= 
0 when 7, = 716° R. (257° F.). This 
means that the heat content of the 
liquor coming from the first effect is 
sufficient to give the required evapora- 
tion in the second effect at a vacuum 
corresponding to 7, = 113° F., and 
without any further heat transfer from 
the first-effect vapor. 


and 


kos 


as functions of 


Figure 3 shows 
ky Ay + 


From (10), the vapor load on the 


condenser is 
0.785 T, — 170 
—1.61 T, + 1,650 


y= (14) 


From (11)-(14) the optimum condi- 
tions are found as follows: the cost of 
proportional to M, i.e., cost of 


KM 


steam is 
steam = 

The charges arising from deprecia- 
tion, repairs, and maintenance are a 
function of the total heat transfer area. 
Thus, 


Charge = f,;(4; + Ae) 


The cost of condenser and cooling 


medium is a function of Y, say, 


Cost of condenser = fy(Y) 


Then total cost C = KM+f,(A 
Az) + f2(¥) 


A, and Ay are found from (12) and 
(13) and a knowledge of the heat 
transfer coefficients in terms of 7}. 

Then the total cost in the present 
case is a function of 7, only and (15) 
becomes 


( {(T,) 
For a minimum 
dC 
dT, = 0 (16) 


This determines 7,, and hence «,, 
As, M, and } found from (11)- 
(14). 

To take a numerical 
that the following data are known from 
previous experience. 


are 


case, suppose 


Liquor feed rate = 100,000 Ib./hr. 
Heat transfer area = 1,650 sq.ft. 
= 0.0165 sq.ft./(lb. of liquor) /(hr.) 


Fig. 3. Two evaporators in series. (i) M(H, 


$100,000 


Total installation cost 
$1.00/Ib. of liquor /hr. 
Heat transfer coefficient 
250 B.t.u./(sq.it.) Chr.) (° F.) 
Heat transfer coefficient hk» 
100 B.t.u./(sq.ft.) Chr.) (° F 


Cost of steam = $0.77/1,000 Ib. 


A sq.ft. ol 


accord 


The installation cost for 
heat transfer area is calculated 


as 


ing to the so-called “5gth power rule” 
100,000 100,000 . 
$ x 
100,000 1,650 


A 
os 


Depreciation is calculated at 6.24% 
yr., and repairs and 
121%4% /yr., a total charge of 
19.17% /yr. 


maintenance at 


giving 


— h,’) vs. T,, (ii) kA, vs. T,, (iii) kA, vs. T,, 


(iv) k,A, + kA, vs. 


=! 4 
M=SMASS FEED RATE OF STEAM Gi 
H,-h,'*LATENT HEAT OF STEAM 
180 T,= TEMPERATURE IN EVAPORATOR(®°K) 
| | k-A.*HEAT TRANSFER COEFFICIENT X AREA | 
RELEVANT TEMPERATURE RANGE 35 
| 
3 | | 30 
144] 
1 it 
20 
108} =) = 
2 
90 j 
uf 
a 
72 am | + + $+ + - - 
540 585 630 675 720 
T.(R) 
T T T | 
| | | | 
| | 
| | 
| WA 
: T T T T T T T 
\ | | | | 
> . 0153 + 
| 
8 | | | 
| | 
| | 
| 
| | 
585 630 675 7 


Fig. 4. Total cost 
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T,@R) 


vs. temperature (T,). 


73 


= 
} 
1 
15) 


In the present example, neglecting 
condenser costs 


Total charge of 
depreciation, 
repairs, and 
maintenance. 


_ 19.17 
100 


A, + 
0.0165 


365 x24 


Cost of steam in ¢/hr. = 0.0833M 


-'. Total cost C in ¢/hr. = 0.0833M 
+ 0.0284(A, + (17) 


Figure 4 shows how the total cost 
varies with 7,. Either from the figure 
or by differentiation of (17) with re- 
spect to 7), it is seen that C is a mini- 
mum when 

T, = 611° R. approximately 
= 152° F. approximately 


Then from Figure 3, or from (11)- 


= 0.005 sq.ft./(Ib. of liquor ) /(hr.). 
100° 
= 0.0125 sq.ft./ (Ib. of liquor ) /(hr.). 
M(H, — hy’) 
520 
= 0.112 Ib./hr. 


A, = 


M = 


and from (14), Y = 0.088 Ib./(hr.) / 
(1b. of liquor ). 


Thus the steam required, heat trans- 
fer areas, and vapor load on the con- 
denser are known for optimum condi- 
tions. 


GENERAL CASE 


In the general case for m evapora- 
tors there is a set of relations like (0a) 
or (06) for each effect. Every such 
set gives two equations and in each 
evaporator there are two independent 
variables or degrees of freedom which 
may be taken to be the liquor concen- 
tration ¢ and liquor temperature ¢. If 
these two are given, then the amount 
of evaporation, e.g., X or Y, and also 
p and T are known. Instead of c, ¢ 
some other suitable pair such as T, ¢ 
can be chosen as independent variables. 

Boiling-point elevation curves give 
the relation between 7, ¢, and c: also, 
if the temperature T is known, then so 
is the saturated vapor pressure p. 

As a rule the liquor feed rate m to 
the first evaporator is known. Then 
from the liquor feed rate and the con- 
centration in the first effect, the amount 


74 


of evaporation X can be calculated. 
Similarly the amount of evaporation in 
the second and subsequent evaporators 
are known when the concentrations are 
given. 

For example, let the concentration ¢ 
denote the pounds of water per pound 
of liquor. Then the inlet concentration 
is ¢,, the outlet concentration (which is 
taken equal to the concentration in the 
Ist effect) is cy. 


+X 


mcg = (m— 
or 


— Cy) 

1— Cy 

Thus, all the relevant variables for 
n evaporators can be expressed in 
terms of 2m independent variables, and 
in general, the cost C will be a func- 
tion of 2n independent variables. 

The sequence of calculations is 
then as follows: 

Express M and the heat transfer 
area A in terms of the enthalpies, inlet 
conditions, and total amount of evapo- 
ration as in (6)-(8). 

Find the enthalpies in terms of the 
independent variables. 

The total cost C is found as a tunc- 
tion of M and the A and hence of the 
independent variables. 

The expression for C is differen- 
tiated partially with respect to each 
independent variable and the result 
equated to zero. This gives 2n equa- 
tions for finding the 2n variables for a 
minimum C, if this exists. 

After the independent variables for 
optimum conditions have been obtained 
they are substituted into the equations 
for M, A, etc., and thus the desired 
design data are known, i.e., steam re- 
quired, size of evaporators, etc. 

When the calculations are repeated 
for a different number of stages, it is 
possible to decide on the relative ad- 
vantages of various numbers of effects. 

In principle it is possible to extend 
the method of calculation to take ac- 
count of vapor recompression, pre- 
heating of liquor feed, and other va- 
riants. 

The amount of arithmetical work in- 
volved in the calculations will make it 
desirable in many cases to use com- 
puting machines. 


Conclusion 


To carry out exact design calcula- 
tions as outlined in this article, it is 
necessary to know heat transfer coefh- 
cients and the physical properties of 
the liquors used, e.g. boiling-point ele- 
vations with different concentrations. 
In a great many cases sufficient data 
are not available. But, as scientific 
data accumulate, exact design calcula- 
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tions will become increasingly worth- 
while, especially if aided by computers 
to cut down the more laborious calcu- 
lations. 

Naturally the reliability of the re- 
sults in the present case will be of the 
same order as the reliability of the 
initial data and the validity of equa- 
tions such as (Oa). 


Summary 


Methods are given for exact calcu- 
lations on multiple effect evaporation 
for design purposes. It is shown how 
heat transfer area, steam requirements, 
vapor load on the condenser and other 
items can be calculated from first prin- 
ciples. 

The data required to make such 
calculations are defined, i.e. in addi- 
tion to heat transfer coefficients, curves 
of boiling point elevation for different 
concentrations, pressure - temperature 
relation of the saturated vapor and 
enthalpies as functions of the inde- 
pendent variables. 

The minimum total cost of a plant 
is found. This includes operating costs, 
depreciation, repairs and maintenance. 
From this the optimum operating con- 
ditions are determined and hence the 
design variables can be calculated. 
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Notation 
A subscript or superscript is used to dis- 
tinguish symbols relating to different effects. 


mass feed rate of liquor 

mass feed rate of steam 

total evaporation rate 

= mass rate of evaporation in dif- 
ferent effects 

liquor temperatures 

vapor temperatures 

pressure in vapor space 

enthalpy of liquid or condensate 

enthalpy of vapor 

liquor concentration 

over-all heat transfer coefficient 

heat transfer rate 

heat transfer area 

total cost 

proportionality constant 
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Perchloroethylene plant of Di d Alkali Company at Deer Park, Texas 


CASE the development of a 
HISTORY perchloroethylene process 


Highlights of the development of a process for perchloroethylene are traced 
from the early exploratory period. In contrast to the technical aspects of the 
work, this account emphasizes program planning, cost distribution, and man- 
power requirements. 


James J. Lukes A part of a program for diversifica- for the product. Hence, no additional 


a er tion and expansion, the Diamond effort in the form of highly formalized 
” Alkali Company undertook the devel- market research was necessary. On 
opment of a process for making per- the other hand, it was recognized that 
chloroethylene. Perchloroethylene was many other matters had to be given 
of great interest since it had growth thorough and detailed consideration. 
potential, fitted well the company’s These are the following: 
position in carbon tetrachloride sales, 
and required chlorine, one of the ma- . Relevant patents 
terials for which expansion plans had 2. Organic raw materials 
been laid. . Process alternates 
Through contacts in its national 4, Plant location 
sales outlets, the company was able at . Product quality 
an early date to foresee the demand . By-products 
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Preliminary 


Responsibility for a study of these 
subjects was placed in the hands of the 
Research and Development Depart- 
ment where a nucleus of chemists and 
engineers assisted by patent counsel 
was organized tc handle the work. Be- 


side the specific objectives of develop- 
ing process and product information, 
it was the intention to use the project 
to build some of the background re- 
quired by the company for other or- 
ganic operations. Accordingly, it was 
expected that some phases of the work 
would be explored more widely than 


would be required under normal cir 
cumstances. Responsibility for the pro- 
ject remained in the Research and De- 
velopment Department and it was ex- 
pected that some men involved in the 
development would experi- 
enced personnel required later in com- 
mercial operation. 


pre ide 


Exploratory 


Exploratory effort was begun in 
1945. Objectives of this phase of the 
work were to answer the questions— 


1. What is the most economical organic raw 
material feed? 

2. Is it preferable to develop the process or 
to attempt to buy the necessary informa- 
tion? 

Information and patent searches were 
supplemented by laboratory investiga- 
tions which covered both reported 
techniques and alternate proposals sug- 
gested by the research and develop- 
ment personnel. Economic evaluations 
were developed to orient thinking on 


the relative merits of various organic 
feed materials. Process variations and 
changes in capital requirements dic- 
tated by various feeds were weighed. 
Acetylene, mixed olefins, pure ethiyl- 
ene, saturated hydrocarbons, and car- 
bon tetrachloride were considered. The 
latter—which can be converted to per- 
chloroethylene by pyrolysis—was par- 
ticularly interesting since Diamond 
was established in the manufacture of 
this product. 

$y early 1946 there was convincing 
evidence that the company should un- 
dertake its own development of a proc- 


be 


should 


and that the 
based on the use of an olefin 
Though carbon tetrachloride offered a 
relatively quick path to a plant instal- 
lation and as a starting material was 
an available product, this 
route proved to have no long-range at- 
tractiveness. Similarly, the acetylene 
route was turned down only to be re- 
viewed later when an available acetyl- 


ess process 


feed. 


company 


ene-route war surplus plant was con- 
sidered. However, the possibilities for 
quickly entering the field by this 
method could not offset its poor long- 
range possibilities. 


Pilot 


Sufficient information had now been 
obtained to justify small-scale pilot 
work and to consider product quality 
requirements. With broadening of the 
program, the staff was enlarged. Ex- 
perimental work was started to— 


1. Evaluate several types of olefin feed ma- 
terials. 

2. Evaluate chk ine purity requirements. 

Evaluate alternate processing methods. 

4. Make quantities of perchloroethylene 
needed for quality evaluation and quality 
improvement studies. 


In the study of olefin raw materials, 
consideration was given to coke-oven 
gas, crude cracked gases, and purified 
ethylene. Economic evaluations 


strongly indicated that the direct use 
of crude gas obtained from the crack- 
ing of propane should be thoroughly 
investigated. Thus a small-scale pro- 
pane cracker was installed to furnish 
sufficient gas for pilot studies. As it 
became evident that an outside source 
of relatively pure ethylene could be 
available, bench scale work was done 
with higher All 
through the evaluation of olefinic feed 


quality ethylene. 
materials and the various processing 


techniques, chlorine purity require- 
ments were carefully studied. 

Since raw materials are the major 
cost in making perchloroethylene, the 


process evaluations were largely in- 


Fig. 1. Research and development manpower. 


MAN YEARS 
eon 


1945 1946 1947 1948 


YEAR 
COMMERCIAL 


PILOT 


EXPLORATORY 
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RESEARCH 
DEVELOPMENT 


1949 1950 195! 1952 1953 


SEMI 
COMMERCIAL 


fluenced by the specific raw materials. 
It was necessary to evaluate catalytic, 
thermal, chemical dehydrochlorination, 
and light activated techniques. The 
merits of anhydrous vs. wet systems, 
single step vs. multistep operations, 
and semibatch vs. completely contin- 
uous methods were considered. 
Throughout this phase of the work, re- 
peated guidance was provided in the 
‘orm of numerous raw material and 
equipment estimate evaluations. 

The pilot stage covered a period of 
two and one-half to three years. By the 
beginning of 1948, the elements of a 
practical design were being assembled. 
The design involved the use of high 
quality ethylene to prepare ethylene di- 
chloride. This would be chlorinated to 
higher intermediates which, in turn, 
would be dehydrochlorinated to pro- 
duce perchloroethylene and by-product 
hydrogen chloride. The process was 
essentially continuous. As work of the 
pilot period completion, the 
possible value of fluidized reactor tech- 
niques was recognized, and an experi- 
mental study was made part of the pro- 
gram. Results indicated that incor- 
porating a fluidized reactor into the 
design might simplify the planned mul- 
tistage operation and minimize raw 
material quality requirements. How- 
ever, the time scheduled for introduc- 
tory sale of the  perchloroethylene 
could not be met if the fluid unit were 
to be first completely evaluated. It was 
decided, therefore, to proceed with the 
information on hand and, as a possible 
alternate, to continue pilot work on the 
fluidized technique. 


neared 


) 
4 
. 


Semicommercial 
Shortly 


ceed on a 


a decision whether to pro- 
full 
The 
elements of timing and of over-all cost 
had to be kept in mind. For the first 
time, it became highly important ser- 
iously to think about possible plant 


semicommercial or a 
commercial basis was required. 


sites. Diamond’s new multimillion 
dollar chlorine-caustic plant in the 
growing industrial area of Houston 


provided a relatively simple and logi- 
cal choice of plant location. With low- 
cost ethylene becoming available in the 
area, chlorine available from its new 
installation, favorable possibilities for 
expansion, and with a potential outlet 
for anhydrous by-product hydrogen 
chloride, the Houston site was a natu- 
ral selection. Instead of proceeding 
directly to a full-scale operation, it was 
decided that a semicommercial unit 
should first be installed. The relative 
cost risk involved in the two alternates 
was difficult to evaluate. It was 
felt, however, that the 
mercial operation would provide the 
quickest means of entering the. field 
consistent with best assurance of suc- 


semicom- 


cess. 

Detailed design of the semicommer- 
cial unit was done by development 
engineers, and the installation at the 
Houston location was directed by de- 
velopment personnel. Development 
people were also put in charge of the 
operation which began in early 1949. 
In the initial operations, several ser- 
ious problems relating to capacity and 
corrosion were brought to light. After 
about two months of slow progress, it 
became questionable whether the added 
effort necessary to make the multi- 
stage work worthwhile. 
By this time, work on the fluidized 
unit had convincingly demonstrated its 
value. With sufficient data for design, 
it was decided to abandon parts of the 
old process and include the fluidized 
reactor into an improved design. An 
estimated three to four additional 
months’ delay was expected, but the 


process Was 


Fig. 2. Research and development costs. 


processes 


100 


Nn 
T 


% OF TOTAL COST 


YEARLY EXPENDITURES 


° 
ACCUMULATED EXPENDITURES 
% OF TOTAL COST 


5S} 
1945 1946 i947 (948 1948 1950 1951 1952 1953 
YEAR 
EXPLORATORY PILOT SEMI COMMERCIAL 
COMMERCIAL 
indicated simplifications and improve plant operations, sustained perform- 


ments justified the change 

Early tests of the modified unit con- 
firmed that the design was basically 
sound. Nevertheless, product quality 
did not meet the standards established 
in the pilot work and operations were 
hampered by equipment problems nor- 
mally encountered in a new installa- 
tion. The difficulties with equipment 
were gradually eliminated, but product 
stability remained a perplexing prob 
lem for about a half year. Investiga- 
that the difficulty 
combination of several 


tion showed was 
caused by a 
factors, including the substitution of a 
material of construction not used in 
the pilot plant and a seemingly unim- 
portant change in stabilizing tech- 
nique. The difficulty was soon remedied 
and enough good quality product be 
came available to begin sales in mid- 
1950. By centering attention upon 


3y early 1951, 
day-in-day-out operation was in effect 
and by mid-1951, control of operations 
was transferred to the manufacturing 


ance was soon attained. 


department, although research and de 
velopment personnel maintained con- 
tact with the work. 

During the early commercial period, 
a high percentage of good quality ma- 
terial was produced, but raw material 
efficiencies lagged significantly behind 
what had been initially predicted. De 
tailed operation 
showed im- 


examination of the 

that further equipment 
provements and process modifications 
would result in greater efficiency. In 
fact, many valuable improvements sub 
into the full 


sequently incorporated 


commercial design by the operating 
and engineering groups led to efficien- 
cies well beyond any of the research 
and development predictions. 


Product Evaluation and Improvement 

From the early part of the explora- 
tory work, attention was given to com- 
mercial requirements and to the estab- 
lishment of tests for evaluating the 
perchloroethylene. It was recognized 
from the start that a stabilizing addi- 
tive would have to be provided to 
maintain product quality when the 
material is subject to practical use. 
General sources of information pro- 


vided a number of supposedly suitable 
additives. Furthermore, the company 
was selling a top grade of carbon tetra- 
chloride for many years without find- 
ing it necessary to add stabilizers— 
minute traces of material left in the 


carbon tetrachloride are now recog- 
nized as having stabilizing value. 

Commercial requirements and _ test 
information were obtained to a limited 
extent from published sources. How- 
ever, the most valuable information 
was given by a leading producer of 
dry-cleaning equipment and that ob- 
tained by testing commercial materials 
in the company laboratories. When 
product became available from the 
pilot units, laboratory work was started 
to test a number of additives. 

When weaknesses of the initially se- 
lected stabilizers began to appear, 
greater emphasis was given to this 


A relatively 
large number of proposed stabilizing 


phase of the program. 


most 
sub- 


screened. The 
promising of these were then 
jected to conditions closely resembling 
those expected under commercial use. 
By the time that the semicommercial 
unit was built, a stabilizer had been 
developed which gave results equal or 
superior to competitive materials. No 


materials were 


attempt was made to test this pilot 
material in the field. It was felt to be 
to the company’s best interest to have 
commercial quantities available before 
the product was open to examination 
by others. As previously indicated, 
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Table 1.—Distribution of Research and Development Work 


Research 
a 1 


Commercial improvement .............. 


Development 


initial product from the semicommer- 
cial unit failed to meet the quality ob- 
tained from the pilot work but even- 
tually did when suitable changes were 
made. It was now understood that sta- 
bility work was best done in close con- 
tact with plant operations and, accord- 
ingly, the major portion of the work 
was transferred to the plant location. 
Valuable contributions continued to be 
made by those in the research labora- 
tories who directed subsequent field 
testing. 

Field tests on the material initially 
commercialized, made in both dry- 
cleaning and degreasing units, became 
an important part of stabilizer evalua- 
tion. From this work and continuing 
effort on stabilizer development, per- 
chloroethylene of the highest quality is 
being provided. 


Initial Commercial 


With soundness of the semicommer- 
cial unit demonstrated, it was decided 
to expand the operations to an eco- 
nomically attractive production level. 
Responsibility was placed in the hands 
of the Engineering Department. The 
commercial design incorporated the 
production of anhydrous hydrogen 
chloride. During all the semicommer- 
cial operation, all the by-product hy- 
drogen chloride was converted to mu- 
riatic acid since the small quantity 
available did not make commercializa- 
tion of the anhydrous gas possible. Al- 
though Diamond had previous experi- 
ence with anhydrous hydrogen chlor- 
ide, no specific experience was avail- 
able for this particular by-product gas. 
Thus, a modest technical and sizable 
financial gamble was made in install- 
ing equipment and pipeline facilities 
necessary to distribute the gas to cus- 


tomers. 


Approximate % of total 
man years cost 
7 6 
5 8 
4 
26 31 
4 3 


Full-scale commercial operation be- 
gan in early 1953. The quality of per- 
chloroethylene was good, and generally 
satisfactory operation was experienced 


initially. However, within a _ few - 


months after delivery of hydrogen 
chloride was begun, the company’s 
largest customer for the gas encoun- 
tered difficulties which seemed to be 
associated with the use of the hydrogen 
chloride. An intensive three- to four- 
month effort led to identification of a 
troublesome trace impurity and to a 
relatively simple but effective means 
for its removal. Highly satisfactory 
use of the hydrogen chloride has pre- 
vailed since that time. Furthermore, 
use of the hydrogen chloride has been 
subsequently extended to several other 
processes. 


Manpower and Cost Requirements 


Shown in Figure 1 and Figure 2, 
respectively, are the research and de- 
velopment manpower requirements for 
the entire development and the distri- 
bution of costs throughout the develop- 


ment period. These show the research 
and development requirements of the 
early commercial period. Special ef- 
fort by the operating group is not in- 
cluded in these figures since it involved 
no major additions to the normal 
operating staff. 

Personnel requirements rose sharply 
from a low of four to five people dur- 
ing the exploratory period to a peak 
of twelve to thirteen at the height of 
the pilot period. A steady decline fol- 
lowed, although a resurgence in man- 
power requirements occurred during 
the commercial period. This was a re- 
sult of the special anhydrous hydrogen 
chloride problem and, to a moderate 
extent, to considerable field testing of 
perchloroethylene. Rates of expendi- 
ture were low at the start of the pro- 
ject because activity was limited to 
laboratory and desk work. Costs rose 
rapidly during the pilot period because 
of increased personnel. Although per- 
sonnel requirements dropped, costs 
continued to rise rapidly during the 
semicommercial period because of 
larger scale material and equipment 
expenditures. A sharp rise in costs in 
the commercial period was again, of 
course, related to the anhydrous hy- 
drogen chloride problem. 

Approximate distribution of the 
work of the research group and of the 
development group into their principal 
activities is given in Table 1. One 
should note the large portion of the re- 
search activities required for the 
stabilizer development and field testing. 
The added effort, to a certain extent 
unanticipated, contributed heavily to 
the final success of the project. 
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Comment 


In terms of over-all results, the development 
is considered successful, especially when it is 
recognized that the project was Diamond's first 
organic chemical venture. 

The time of development and the manpower 
effort are high when compared only in terms 
of the process and product accomplishments. In 
retrospect, it appears that some time and 
effort could have been saved. This might have 
been done in two ways: (1) by departing from 
the policy of bringing only the best material 
into the market, field evaluation of the per- 
chloroethylene could have been started at an 
earlier date. As much as one-half to one-year 
reduction of time, with corresponding financial 
savinsg, might have been realized and (2) by 
closer examination of the hydrogen chloride 
gos during the semicommercial period, some 
but not all of the later problems could have 
been avoided. 
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As a result of the development, a broad 
background and a wealth of technical infor- 
mation were gained by the company. These 
were important to Di d in its subsequent 
expansion in the field of chlorinated organics. 

The specific process accomplishments have 
proved to be of considerable value to the com- 
pany. The process for making perchloroethy- 
lene and, separately, the process for making 
ethylene dichloride, have been licensed to 
others. As a result of demand for its product, 
Diamond has again increased its facilities for 
manufacturing perchloroethylene. The com- 
mercial operation is being conducted with 
what are tially the cheapest raw mater- 
ials. Raw material efficiencies approach the 
theoretical. Hydrogen chloride is being com- 
pletely recovered and is being sold for several 
different uses. 


B 
| 
4 
4 


Sweetland pressure filters for filtering copper sulfides and strip residue (refinery installation). 


simultaneous 


DISTILLATION 
OF AMMONIA 


SEPARATION 
OF COPPER 


strom nickel- bearing solutions<— 


V. N. Mackiw, R. L. Benoit, R. J. Loree, and N.Yoshida* | Sherritt Gordon Mines Limited, Fort Saskatchewan, Alberto 


In the accompanying article are reviewed the various stages in the development 
of a process for the simultaneous distillation of ammonia and the separation of 
copper from nickel, starting from laboratory work to pilot plant, and eventually 
to the design and operation of the commercial units. 


n the production of refined nickel 

from nickel-copper sulfide concen- 
trate, a pressure leaching and reduc- 
tion process is employed by Sherritt 
Gordon Mines Limited, at Fort Sas- 
katchewan, Alberta (7). During the 
development of this process (2, 3) it 
became apparent that an_ efficient 
method of separating the copper was 
necessary before the nickel in solution 
could be precipitated as refined metal. 
A systematic program was, therefore, 
initiated for the development of a 
process for separating the copper and 
nickel from leach solution. 


Laboratory Study 

During a systematic laboratory and 
pilot plant study (5), it was shown 
that if the leaching operation was con- 
ducted in two countercurrent stages a 
leach solution was produced which con- 
tained in addition to metal ions, thio- 


sulfate and polythionate ions. By 
proper control of the leaching condi- 
tions the concentration of the thiosul- 
fate and thionates could be varied (4). 
It was also shown that, upon distilla- 
tion of the excess ammonia required 
for leaching, the unsaturated sulfur 
compounds reacted selectively with 
copper to form insoluble sulfides (7). 
In practice, it is difficult to remove 
copper completely during distillation, 
and hence small amounts of copper left 
in solution are stripped by means of 
such stripping agents as hydrogen sul- 
fide (8). The laboratory work, conse- 
quently, involved the following four 


* V. N. Mackiw, director, Research and De- 
velopment Division; R. L. Benoit, formerly head, 
Research Laboratory; R. J. Loree, assistant 
metals plant superintendent; N. Yoshida, head, 
Project Development. 


problems: distillation of excess am- 
monia, calculation for the number of 
theoretical steps required for the dis- 
tillation, precipitation of copper as 
copper sulfides, and stripping of cop- 
per with hydrogen sulfide. 


1. DISTILLATION OF AMMONIA 

The solution produced in the coun- 
tercurrent leach operation is termed 
“adjustment leach solution” and has 
the approximate composition shown in 
Table 1. 

Free ammonia is defined as the am- 
monia determined by titration with 
sulfuric acid. It is present in the ad 
justment leach solution in excess of 
the requirements for both the precipi- 
tation of copper sulfides and the sub- 
sequent nickel reduction. In order to 
boil out this excess free ammonia and 
simultaneously produce aqua ammonia 
of high concentration (170-220 g./ 
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Solution 


Ni 40-50 g./liter 
Co 0.7-1.0 

Cu 5-10 
(NH,).SO, 120-180 
NH,SO, . NH, 80-110 

S(S,O,* + $,0,>) 5-10 

NH, ,,(free ammonia) 85-100 


V-MOLEE FRACTION AMMONIA IN FAPOR 


Fig. 1. 


plates required for distillation. 


components during boiling (5). 


oof 9 
= 
Z 
z 
5 
‘ 
5 
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0 I 2 
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Fig. 2. Change in concentration of various 


CONCENTRATION OF 


Table 1.—Analysis of Adjustment Leach 


Graphical calculation for theoretical 


— 


Solution compositions (g./liter) 


Ni* Co Cu (NH,).SO, 
47.8 0.9 0 173 
43.8 0.8 3.35 158 
43.0 0.8 5.60 155 
42.5 0.9 5.85 154 
44.0 0.8 5.90 159 
40.9 0.9 6.10 152 
41.0 0.9 6.30 152 


liter) for recycling to the leach circuit, 
a distillation step is required. For cal- 
culating the number of plates required 
in the still, data on vapor-liquid equi- 
librium are needed. Although such 
data are readily available for pure 
aqua ammonia solutions, they are not 
valid when the solution contains am- 
monium salts and metallic ions which 
form complex ammines. 

Accordingly, the vapor-liquid equi- 
librium relationship of the solution was 
established experimentally by using a 
standard dynamic method (6) of meas- 
uring the vapor pressure of solutions, 
A set of data obtained for the cemposi- 
tions of solution and vapor is listed in 
Table 2. 


2. CALCULATIONS FOR NUMBER OF 
THEORETICAL PLATES 


The vapor-liquid composition dia- 
gram, as determined empirically, was 
used to calculate the number of theo- 
retical plates required. It is apparent 
that, for a general solution to the prob- 
lem, a component in solution, so de- 
fined that any effect from other con- 
stituents, e.g., complexing ions, is 
properly accounted for in the equili- 
brium relationship, should be used. In 
this particular case, however, the func- 
tion free ammonia was selected as the 
component in solution, since it was 
possible to maintain the concentration 
of metallic and ammonium ions during 
the laboratory and pilot runs more or 
less the same as anticipated in the 


Table 2.—Solution and Vapor Composition of Leach Solutions 


* Ni, Cu, and Co are in the form of [Me(NH,),]SO, complexes. 


~ 


NH,SO, free Mole fraction Ammonia 
* NH, NH, Liquid Vapor 
107 34.5 0.0413 0.037 
98 50.4 0.0605 0.138 
96 60.8 0.0730 0.241 
94 65.7 0.0786 0.280 
98 76.6 0.0920 0.330 
94 76.4 0.0916 0.369 
94 83.5 0.1000 0.438 


commercial unit. Hence the need for 
evaluating a general ammonia function 
was conveniently eliminated. 

As shown in Figure 1, line OB is 
the vapor-liquid equilibrium line for 
ammoniacal solutions containing 41-48 
g./liter Ni, 0-7 g./liter Cu, and 150- 
180 g./liter (NH,).SO,. Line OA is 
the equilibrium line for pure ammonia- 
water solutions. Line OB starts flat, 
then rises sharply and runs approxi- 
mately parallel to line OA. This de- 
flection point corresponds to a molar 
ammonia to nickel ratio of approxi- 
mately 2.0/1, indicating that the nickel 
diammine is a relatively stable complex 
even at normal boiling temperatures. 
This has been verified in a number of 
boiling tests in nickel diammine solu- 
tions. The area between the two lines 
indicates the depressing effect of the 
complexing ions and ammonium salts 
on the vapor pressure of the solution. 

A number of additional modifica 
tions and assumptions was made be 
fore the standard McCabe and Thiele 
method was used. The concentration 
of solution in the reboiler would in- 
crease during boiling, resulting in 
crystallization of nickel salts, unless 
water was constantly added to the re- 
boiler. The equation of the operating 
line must be modified accordingly. The 
precipitation of copper sulfides and the 
corresponding neutralization of am- 
monia were assumed to occur in the 
reboiler, though in actual practice 
some sulfides would precipitate about 
two plates above the reboiler. Further- 


Table 3.—Chemical Conditions During Pilot Run 


(April 20-26, 1953) 


Mean analysis (g./liter for solution, % for solids) 


Flow stream Ni Co Cu S(SO,) S(S,O,) S(S,O,) NH, 
Adj. leach solution .......... 42.9 0.56 5.1 78.1 54.9 3.4 19 134 96.1 9.11 
Dilution feed soln. ........... 0.31 0.01 7.35 5.67 0.30 0.53 10.3 2.82 0.47 
Copper sulfide residue ....... 0.46 0.02 73.14 22.23 
ee re 46.66 0.60 0.55 84.7 63.2 1.8 0.6 80.2 34.0 10.8 
ah 12.17 101 34.3 28.0 


1.65 0.18 78.3 


Copper free soln. ........... 
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curve EQUILIBRIUM CURVE 
FOR NH SYSTEM FOR TA 
FRACTION AMMONUA 1% 
ig. 
a 45.6 0.59 0.005 82.6 62.0 PEC“ Cs 32.8 10.5 
2 


more, since the heats of vaporization 
of the within 3% be 
tween the top and the bottom plates, 
molar latent heats were assumed con- 
stant throughout the system. 

The number of theoretical plates re 
found to be 2.5 plates 


above the reboiler. 


vapors varied 


quired was 


3. PRECIPITATION OF COPPER AS COPPER 
SULFIDES 


Upon boiling the solution to de 
free ammonia content, the 


(thiosulfate 


crease the 
unsaturated 
and 
copper sulfides are precipitated. 


sulfur ions 
and 


Dur 


thionates) are decomposed 


ing preliminary experiments on the 


study of the reaction between thiosu! 
fate and copper, the following results 
were obtained: 


(a) The reaction was approximately first or 
der at temperatures above 200° F. 

(b) The activation energy of the reaction 
when using 1 mole thiosulfate per mole of 
copper was 16 k. cal. 

(c) An increase in ammonia concentration 
lowered the rate of precipitation; in a par 
ticular example the time required to reach o 
given copper concentration was doubled for an 
addition of 5 g./liter free ammonia. 


In Figure 2 the change in concen 
tration of free ammonia, copper, thio- 
sulfate, and polythionates is shown 
graphically during a boiling operation 
(5). It can be seen that as the am 
concentration 
polythionates decompose rapidly 


monia 
and 
copper ts precipitated by decomposi 
tion of both thiosulfate (S.O0.=) 
polythionates (S,O,g=). After 

hours the rate of precipitation ol cop 


and 


per becomes uneconomically slow. The 
following equations are written to rep 
resent the mechanism of precipitation : 


S,0,= + Cu++ + 2H,O 
> 250,= + CuS + 4H + 
(1) 
S.0,= + Cut + + H,O 
+ SO,= + CuS + 2H* 
(2) 
8Cut + + 2S,0,= + 4H,0 
8Cut+ + S,0,= + SO,= + 8H+ 
(3) 
2Cu+ + S,0,= + 2H,0 
Cu.S + 2SO,= + 4H*+ 
(4) 


Fig. 3. Schematic flow diagram of copper removal circuit (pilot scale). 


decreases, the 


three 


processes 


\ccording to the above equations both 
cuprous and cupric sulfides should be 
formed, The 
per sulfide 
such a mixture is 


composition of the cop 


precipitate indicates that 
present. 

For efficient precipitation of the sul 
fides, it has been found experimentally 
that the ratio of unsaturated sulfur | as 
) and S(S,O¢ 


Sol de to coppet! 


in solution should lie between O.8 and 
12. The 


when the 


precipitation commences 


tree ammonia concentration 


falls below 70 g./liter. The boiling 
operation is controlled so that the 
molar ratio of free ammonia to nickel 


in the discharge solution drops to be 
tween 2.3-2.4 for the subsequent reduc 
tion operation. 


4. STRIPPING OF RESIDUAL COPPER IN 
SOLUTION WITH HYDROGEN SULFIDE 


After the distillation of ammonia 
and the precipitation of copper sulfide, 


there is usually from 0.1 to 0.5 g. /lite 
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Table 4.—Operating Conditions During Pilot Run 


A. Copper boil unit 
Feed solution Flow 
Temperature 
First pot 
Second pot 
Third pot 
Fourth pot 
Reboiler 


Temperatures 


Flow 
Temperature 


Boil dilution 


Reboiler discharge holding tank 
Ammonia condensate Flow 
Total vol. of feed solution processed 
B. Stripping unit 
Temperature 
Retention time 


copper left in solution. Relying on the 
presence of thiosulfates and polythion- 
ates alone was found to be imprac- 
tical, due not only to extremely long 
reaction time required to decrease the 
copper concentration but also to the 
difficulty in effecting complete re- 
moval. Artificial stripping reagents, 
therefore, must be injected into the 
solution to precipitate copper sulfide 
without precipitating nickel or cobalt. 
A number of reagents were tested, 
among which hydrogen sulfide gas was 
found to be satisfactory, especially 
from the commercial point of view, as 
described later. Flour of sulfur was 
also found satisfactory. 

The effect of such variables as the 
amount of hydrogen sulfide, tempera- 
ture of solution, free ammonia concen- 
tration, and initial copper concentra- 
tion on the rate and the extent of 
precipitation of residual copper was 
studied. It was found that at 200° F., 
a 5% excess hydrogen sulfide over the 
stoichiometric quantity was sufficient. 
The reaction rate increased as the tem- 
perature increased from 180-200° F., 
and at 200° F. a retention time of 15 
min. was found sufficient to remove 
the copper down to 0.02 g./liter or 
lower. The rate of reaction and the 
completeness of precipitation was 
found to be relatively independent of 
small changes in free ammonia concen- 
tration, and changes in initial concen- 
tration of copper from 0.5 up to 2.0 
g./liter. However, good agitation was 
found necessary to ensure a fast rate 
of precipitation. Typical analysis of 
the precipitate is given later in the dis- 
cussion of the pilot operation (Table 
3). 


Pilot Plant Data 


1. DESCRIPTION OF THE PILOT UNIT 


Based on the data obtained in the 
Research Laboratory, a pilot unit was 
designed and put into operation in 
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Stripping autoclave 


0.54 Imp. gal./min. 
78° F. 

196° F. 

209° F. 

€. 

213° F. 

219° F. 

0.09 Imp. gal./min. 
78° F. 

214° F. 

0.145 Imp. gal./min. 
18,800 Imp. gal. 


206° F. 
2 hr. 


March, 1953. Data obtained in the lab- 
oratory tests indicated that 2.5 theo- 
retical plates above the reboiler were 
required. Assuming an over-all effi- 
ciency of 60%, a distillation unit with 
four plates plus the reboiler was con- 
sidered for the pilot plant. With the 
copper precipitating simultaneously as 
the concentration of free ammonia was 
lowered in the boiling operation, scal- 
ing by the precipitate was anticipated 
in the boiling equipment. Hence in the 
design of the pilot unit a series of pots, 
instead of a distillation column, was 
considered and was equipped with an 
agitator in the lowest pot. Figure 3 
is a schematic flow diagram of the pilot 
circuit which the distillation 
pots, bottoms tank for further precipi- 
tation of copper sulfide, filter press for 
the separation of sulfides, and an auto- 
clave for stripping the small amounts 
of copper left in solution after the 
boiling step. 


shows 


Four pots, a reboiler, a vertical tube-and 
shell condenser, a horizontal tube-and-shell 


steam heater comprised the distillation 
equipment. Each boil pot was 16-in. 1.D. x 
approx. 30 in. Solution outlets were located 
about 9 in. from the bottom and inlets 
about 2 in. from the bottom. Vapor out- 
lets were located at the top of each pot; 
located below the liquid level 
enlarged pipe openings 
1orizontal rings with 


inlets were 
and were 
with zig-zag edges or 
slotted openings facing 
reboiler was constructed similar to 
but was equipped with a conical bottom. 
[The horizontal tube-and-shell steam heater 
for heating the solution from the reboiler 
consisted of twenty tubes, o0.84-in. O.D. and 
0.62-in. I.D., and 6% ft. long. Steam was 
fed to the shell side and solution to tne 
tube side. The vertical tube-and-shell con- 
denser for condensing the ammonia-water 
from the first pot consisted ot 
»84-in. O.D. and 0.62- 
Vapor was fed to 


either 


downwards. The 
the pots, 


vapor 
twenty tour 
in. I.D., and 8 ft 
the shell side, and 


tubes 
long 
cooling water to the 
tube side. All parts in contact with the 
leach solution were constructed of Type 
316 stainless steel. Tubes in the condenser 
were mild steel 

The filter press used for filtering the cop- 
small-scale Sweetland 
press. A horizontal autoclave 2-{t. diam 
x 7 ft. and having three compartments 
was used for stripping the copper. Two 
plate-and-frame presses were used for fil- 
tering the strip residue 


per sulfide was a 


2. OPERATING CONDITIONS 


In the pilot operation the adjusted 
leach solution was fed to the top pot 
of the distillation equipment. The so- 
lution cascaded down each successive 
pot and finally to the reboiler. A cen- 
trifugal pump, 2CG-1 Worthington, 
was used to circulate the solution be- 
tween the reboiler and the steam 
heater. Evaporation took place in the 
reboiler and the vapor was transferred 
upwards to each pot in succession. As 
it came in contact with the solution in 
each pot at the slotted opening, it was 
gradually enriched in ammonia con- 
tent. The enriched vapor was con- 
derised in the vertical condensers. Pre- 
cipitation of copper sulfide started in 


Copper boil unit installed in the pilot plant. 
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the third pot but the bulk of it was 
precipitated in the reboiler where the 
free ammonia content was properly 
controlled. The solution and copper 
sulfide slurry were withdrawn from the 
reboiler and transferred to the bottoms 
tank where additional retention time 
further precipitated the sulfide. In or- 
der to maintain proper metal concen- 
tration in the reboiler, dilution liquor 
was added to the reboiler. This liquor 
was usually wash water from the fil- 
tration of the leach residues and copper 
sulfides. 

The sulfide slurry was fed to the 
Sweetland filter press to separate the 
copper sulfide. The filtrate then was 
pumped to the horizontal autoclave 
where further precipitation of copper 
sulfide was accomplished by selective 
interaction with hydrogen sulfide gas. 
The residue was separated in the plate- 
and-frame press, and being contami- 
nated with nickel sulfide was recycled 
to the leaching circuit. The filtrate 
was now sufficiently low in copper 
content for the subsequent nickel-re- 
duction operation. 

For pilot operation a solution flow 
rate of Imp.gal./min. was used. 
Chemical conditions existing at var- 
ious points in the circuit are tabulated 
in Table 3; other operating conditions 
are given in Table 4. 


3. RESULTS OF PILOT PLANT 


a. Efficiency of Distillation 


As shown in Table 3, the vapor from 
the top pot was sufficiently enriched in 
ammonia to produce a 20% aqua am- 


monia. Hence the pilot run proved 
that four pots and a reboiler were 
ample to produce aqua of required con- 
centration. The same scheme was, 
therefore, adopted in the design of the 
commercial size equipment. 


Copper boil unit, with reboiler in right foreground, and four pots 
above and counterclockwise from it (refinery installation). 


VAPOR INLET 


POINTS OF 
VAPOR- LIQUID 
CONTACT 


Fig. 4. Detail of vapor injection ring inside boil pots. 


b. Efficiency of Copper Sulfide Precipitation 


At the start of the pilot run a 
retention time ef 20 min. was allowed 
in the bottoms tank. Under this con- 
dition only about half the total copper 
in solution precipitated, giving rise to 
high recycle of copper from the strip 
residue. By increasing the retention 
time at the bottoms tank, by about 
100%, it was possible to increase the 
amount of copper precipitated, up to 
90%. This increased retention time 
was, accordingly, incorporated in the 
design of the full-scale equipment. 


¢. Scaling in the Distillation Equipment 


The pilot runs revealed that the 
scaling of copper sulfide was severe in 
the pots, the reboiler, and especially in 
the steam heat exchanger. The tubes 
required frequent drilling with me- 
chanical tube cleaners. Anticipating 
this scaling difficulty to be multiplied 
in commercial operation, an alternate 
method of operation was worked out 
whereby instead of using the steam 
heater, steam was injected directly to 
the reboiler, not only to supply heat, 
but also to keep the solution properly 


Copper stripping autoclaves (refinery installation). 
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Table 5.—Operating Conditions 


Existing in Present Commercial Unit 


1. Analytical data (g./liter for solution, % for solids) 
Sulfur NH, 


Co Cu SO, $.0, $,0,Bromate *Total Free NH 


6.8 107 1.5 6.8 149 82 
0.7 0.2 110 5.4 108 30 


0.01 110 109 30 
202 


Material Total 
Feed solution 
Boil filtrate 
Strip filtrate . 0.7 
Boil condensate 

Copper sulfide 0.1 66.1 
Strip residue 1.1 22.2 


23.3 


2. Physical data 


Preheated Feed Solution 
Pot No. 1.8 
Pot No. 2.2 


Pot No. 3.8 


136 Imp. gal./min. 
11 tons/day 
116 tons/day 
26 tons/day 


Solution feed rate 
Copper sulfide production 
(NH,).SO, recycle 


H.SO, consumption 
Sulfur consumption 


0.17 tons/day 


Pot No. 
Reboiler 
Boil condensate 
Cooling water in 
Cooling water out 
Strip autoclaves 


47 
5.1 


35 


32 
33 


* Arbitrary value, depending on normality of standard bromate solution, that is, above value is based on using 5-ml. sample and 0.008 N 


bromate solution. 


diluted. As will be discussed later, this 
alternate method was found to be more 
practical in the commercial operation. 


d. Stripping 


Hydrogen sulfide was found to strip 
copper from solution, reducing the cop- 
per concentration in solution to below 
0.005 ¢./liter. Hence this method was 
adopted for the full-scale operation. 


Commercial Unit 
DESIGN * 


From the pilot run which lasted 
close to two months it was possible to 
assemble data of sufficient accuracy to 
proceed with the final design of the 
full-scale commercial equipment. Apart 
from the difference in size the com- 
mercial unit was similar to the pilot 
unit, with only few minor modifica- 
tions. 

As in the pilot unit, four pots and a 
reboiler were the main pieces of equip- 
ment for the copper boil step. In each 
pot, vapor injector rings were installed 
to get efficient contact between vapor 
from the lower pot and the solution in- 
side the pot. Figure 4 shows the detail 
of one of these injector rings. Agita- 
tors were installed on the third and 
fourth pots. An entrainment separator 
was installed in the vapor line be- 
tween the first pot and the condenser 
to prevent entrained solution from get- 
ting into the condenser. A series of 


* Designed by Chemical Construction (Inter 
American) Ltd., based on pilot plant data. 
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pots was used instead of a single dis- 
tillation column since the pilot runs 
had proven that severe scaling of cop- 
per sulfide would be encountered. Two 
horizontal stripping autoclaves were 
installed, each with five compartments. 
In all, four Sweetland presses were in- 
stalled, two each for the filtration of 
copper sulfide and strip residue. 

All pieces of equipment in contact 
with metal bearing solution were con- 
structed of type 316 stainless steel 
(e.l.c.).+ The vapor condenser in the 
copper boil section was constructed of 
steel, but with stainless steel 
tubes. The selection of these materials 
was based on results from a number 
of corrosion tests conducted during the 


carbon 


pilot operation. 


OPERATION 


The commercial unit was brought on 
stream early inthe summer of 1954 fol- 
lowing the start-up of the leaching cir- 
cuit. It was operated with reasonable 
success for some time before its short- 
comings developed and could be ration- 
alized. 

Heat was introduced to the original 
circuit by pumping a large mass of sul- 
fide slurry from the reboiler through 
the tubes of a horizontal shell-and-tube 
heat exchanger and back to the re- 
boiler. Steam on the shell side pro- 
vided the necessary heat, and control 
was maintained by throttling the con- 
densate. Two sets of pumps and heat 


+ (extra low carbon) 
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exchangers were provided because of 
the known fouling of the tubes with 
sulfide. However, the task of cleaning 
these heat exchangers attained such 
proportions that better methods were 
sought from thé beginning. 


made to introduce 


phase of the re 


had been 
live steam to the liquid 
boiler, and this was developed to the point 
where the heat exchanger could he elimi- 
nated. Since considerable dilution was un 
avoidable, some relief was gained by pre- 
heating the sulfide-free solution in a 
standard jacketed-pipe installation. Some 
efficiency in distillation was sacrificed, but 
that was tolerable when one considers the 
higher efficiency of the unit than had heen 
anticipated. 

The horizontal shell-and-tube vapor con 
was found to be difficult to 
operate. The vertical condenser, for con- 
densing the enriched ammonia-water va- 
nors, was found to operate satisfactorily 
The entrainment separator, installed be- 
tween the first pot and the condenser, 
worked well in removing solution entrained 
in the vapor 

The bottoms tank, which was understood 
to be beneficial in promoting a continuance 
of the precipitation reaction, was repeated 
in two additional agitated tanks in series 
ahead of the filter feed pumps. This had 
the added advantage of permitting closer 
control of the ammonia concentration sepa- 
rate from the need to promote precipita 
tion. 

Other modifications followed as the need 
arose. The recycle of ammonium sulfate 
which was necessary to maintain the 
proper nickel complex for subsequent re- 
duction was reduced in part by the direct 
addition of sulfuric acid to the reboiler. By 
fixing ammonia, this addition also permit- 
ted control of the sulfate production. The 
heat generated was an added henefit, and 
relieved the steam demand. 

The stripping reaction was assisted by 
the addition of flour of sulfur to the re- 


Provision 


denser also 


Ib. /sq.in. 
gauge 
89 


boiler, permitting greater variance im the  Jated to the nickel concentration. This processes 


polythionate : copper ratio, This has since + a+j9 should be just over 2 in the nickel 


been supplemented by the recycle of strip 


residue which provides its own stripping 
(See temperature operations intervene 


reduction operation, and since two high 


agent in the form of nickel sulfide 
Figure 5). where some free ammonia is evapo 
>2 


rated, it is controlled at about 2.3 in 


Although considerable work has 


been done and 1s continuing to be done the rm boil r. he copper concentration In addition, the authors wish to mention 


should be as low as possible, consistent their indebtedness to the late S. Nashner 
the prime control function still lies in with low nickel content in the copper formerlw manager of the Chemical Metal 
ulfide lurgical Division, for his many contribu 
tions to the development of this process 
\t present, solution feed rate, acid 1on 1 I 


to gam greater flexibility of control, 


proper control of unsaturated sulfur 
to copper ratio in the adjustment leach 
step, just ahead of the copper boil step. 
This step, as the name implies, is con- level are 
trolled to adjust the solution with re Cooling water to the condenser is also 


flow, steam flow, and reboiler slurry 
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Fig. 5. Schematic flow diagram of copper removal circuit (modified refinery circuit). 
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‘in design and construction 


When properly used by engineers, scale models will save money in design and 


Michel * 


Arthur E. 


The Fluor Corporation Ltd. 
Les Angeles, California 


operating costs. In the accompanying article author Michel predicts a time in 
the not-too-distant future when everyone will look upon a model as being 
as much a part of the job as specifications and drawings. 


pegs and scientists have made 
great strides in developing new 
machines and products. Machines, 
however, have become so complicated 
that it takes bales of drawings and 
thousands of man-hours to make design 
ideas become realities. It is natural 
that such complications breed misun- 
derstanding and misconception plus an 
inherent waste of manpower. 

Years ago this ineffectiveness be- 
came apparent to the engineering and 
management personnel of the Fluor 
Corporation. Convinced that models 
could be effective tools in eliminating 
poor design, this corporation whole- 
heartedly undertook a model-making 
program, pioneering many of its 
model-making methods but not, how- 
ever, pioneering the use of models. 
For years the shipbuilding, automotive, 
and the aircraft industries had been 
using models to express design ideas. 
The chemical and petrochemical indus- 
tries had made attempts at their use, but 
they usually made the mistake of mak- 
ing a model after the drawings were 
made. This was unsatisfactory and 
bordered on being worthless. Fluor 
strived to have a model built as rap- 
idly as the design ideas unfolded so 
that these ideas could be quickly and 
easily examined, improved upon, and 
eventually dovetailed into a workable, 
efficient plant. This spelled achieve- 
ment. 


* A. E. Michel is principal designer. 
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Although the entire cost of models is 
charged against drafting, drafting 
costs for the past year have been one 
quarter of a million dollars less than 
the previous year while the same vol- 
ume of business has been maintained. 
Much of this decreased cost is attribut- 
able to the use of models. Besides the 
savings in drafting, models have been 
a great help to the construction, adver- 
tising, and sales groups—to mention 
only a few of the many beneficiaries 
of this method. 


Fig. 3. 
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Hindrances to be Conquered 


In order to achieve the degree of 
success which has been effected, many 
obstacles had to be overcome and new 
techniques and procedures developed. 
One of the important impediments was 
to obtain acceptance of the model 


and then to instruct the design and 
engineering personnel in its use. It is 
not easy to change from expressing de- 
sign thoughts through the medium of 
pencil and paper to a three-dimensional 
method. After more than seven years 


| 
aly 
. ; 
~ 


of operation with models, the following 


procedure was put into effect. This 
really works and has gained wide rec- 
ognition, 

Before itemizing the procedure, 
right here it must be thoroughly un- 
derstood that models only help one to 
see a problem more clearly; they are 
not a cure-all. It is not even always 
wise to make a model. Judgment 
gained through experience determines 
whether to make a model and what 
scale and detail to employ. There is 
no hard and fast pattern to fit all con- 
ditions. The route most generally fol- 
lowed by Fluor is: 


Topographical Model 


Where the plant site terrain is such 
that cut and fill is a fair-sized problem, 
a small-scale (often 1 in. = 50 ft.) 
topographical model is built. Figure 1 
shows a typical model which was made 
of one of Fluor’s plants. This model 
aids in determining the most ideal loca- 
tion of equipment, roads, etc., often 
making the hilly topography work to 
an advantage. With it, general over- 
all plant arrangement is established. 


The model is made with a wooden frame, 
rough graded with a plywood cover. Over 
this cover is stretched chicken wire for re- 
inforcing. Casting plaster of a medium 
hardness is mixed and plastered on. After 
this is set up, accurate contours are formed 
in the casting plaster with cutting tools. 
Coats of sealer and paint are then applied. 


Now the designer begins his study 


Fig. 1. 


to determine the most ideal location of 
equipment and roads. The model mak- 
ers supply the designers with the 
small-scale replicas of the major equip- 
ment and buildings. The designer es- 
tablishes what he conceives to be the 
ideal then calls in 
the process engineer, project engineer, 
and construction engineer for consulta- 
tion. Through their combined sugges- 
tions an agreement is reached on the 
general plant arrangement. At this 
point the customers’ engineer is called 
in to give his approval of this over-all 
plant layout. 


arrangement. He 


General Plot Plan Drawing 


A drawing is then made of the plant 
from the model which is located at the 
elbow of the draftsman. 


EQUIPMENT ARRANGEMENT MODEL 


An equipment arrangement model of 
each unit is next developed. The plant 
shown in Figure 2 is the process area of a 
complete refinery which was recently con- 
tracted to design and construct. The de- 
signers are busily engaged in shifting equip- 
ment around trying to devise a layout 
which embodies as many ideal design con- 
ditions as possible. It was found that a 
in. =1 ft. scale is generally the 
best to use. It is the same scale which is 
used on most of the piping drawings 
Everyone becomes accustomed to visualiz- 
ing clearances uniformly with the help of 
this same scale. Equipment such as pumps, 
turbines, exchangers, vessel components 
have been prefabricated and stockpiled 
Special equipment is made within minutes 
by highly skilled and well-equipped model 
makers. They are working in close prox- 


design 


communica- 
tions are as impor- 
tant consideration when one is establishing 
the location of a model shop. Fluor ac- 
tually has model-making equipment and 
drafting tables for layout designers located 
Model tables, with grid 
lines on 5-ft. increments, are used for this 
equipment layout model. Unit boundaries 
are laid out on these tables with narrow, 
preprinted, scotch-type tapes. The equip- 
ment of a particular unit or process is 
painted with an identifying color. The de- 
locating the 


imity to the designer so that 


short as possible—an 


in the same roon 


signer is now faced with 
equipment, buildings, pipe 
This he does by following the same mental 
processes that he used when he was “‘laying 
out” with cutouts or directly on paper. The 
big difference here is that he is getting th« 
third dimension into the picture. This is a 
great aid to him 


supports, etc 


When he has arrived at a plan satis- 
factory to him, he again calls a meeting 
of all the people who are responsible 
for the project and who can contribute 
to the improvement of the layout. This 
first arrangement and subsequent ar- 
rangements are photographed so that 
they may be studied further to deter- 
mine which has the most ideal condi- 
tions. Pictures of this model are quite 
often sent to the customers’ home office 
to be used as a progress picture and 
sometimes for advertising purposes. 


UNIT PLOT PLAN DRAWING 


After the equipment arrangement 
has been approved by both company 
and customer, a plot plan drawing is 
made by a draftsman. This includes 
coordinates tentatively locating the 
equipment. 
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Fig. 2. 
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Piping Layout Model 


In Figure 3 is shown a piping layout 
model of a refinery unit which the cor- 
poration recently designed. Much of 
the equipment, made for the “Equip- 
ment Arrangement Model,” is used for 
this model. This is the most complex 
and most important phase of design 
models. The piping designer, working 
with the model maker, determines 
where the plot should be broken up 
into convenient-sized model boards. 
These boards are then made and the 
equipment is mounted on the boards. 
While the model maker is doing his 
work, the designer is making some 
rough studies on paper of the piping 
layout and also orienting the vessel 
nozzles so that the vessel drawings can 
be issued for fabrication. The piping 
designer now starts routing the pipe 
lines on the model, beginning with 
large, important lines. A choice is 
given to him on how to go about this 
—either he installs the line himself or 


Fig. 4. 


he directs the model maker orally or 
with the use of sketches. This latitude 
is allowed because generally the de- 
signer is the best judge of which is the 
most effective and efficient manner. 
However, the company advocates that 
the wire bending be left to the model 
makers as far as practical and that 
the piping designer utilize his time in 
figuring the best routing for the lines. 


diam. pene- 


All pipe lines with 1/16-in 
actual 


trated brass wire are indicated. The 
diameter of the pipe line is shown in Figure 
4 with a split black rubber sleeve and in- 
sulation is shown with a larger white rub- 
ber sleeve. Much time and have 
been spent in experimenting to find the 
ideal material for showing pipe lines. Ex- 
periments with solid plastic indicated it was 
too time-consuming to install and too hard 
to change. Full scale, slip-on-type sleeves 
and fittings were tried. This method had 
advantages but due to the friction 
type of joint these lines constantly 
being jarred out of place 


money 


some 
were 


were 
pene- 


advantages 
half-hard 


The following 
found in the use of 
trated brass wire: 


e@ It could be bent into configurations 
easily with a long-nosed plier. 

@ Rigid branch connections can be made 
quickly and easily with a soldering iron. 

@ Clearance consideration could be deter- 
mined with rubber sleeves. 

@ It is rigid yet easily modified. 

@ Being black, it shows up well photo- 
graphically. 

@ Being inexpensive, improvements in iine 
routings are made without there being any 
misgiving about waste of material. 

@ When changes of line size are requested 
many times, this means changing only the snap- 
on tags and the rubber sleeves without re- 
moving the line from the model. 

@ No special tools or skills are required to 
put one of these lines on the model. 


This is the method Fluor adopted and 
is currently using. 


As the lines are installed on the 


model, the supervisors and engineers 
are watching this development. Im- 
provement can readily be seen and 


changes requested. This ability to see 
rapidly what is being proposed by the 
designer is one of the biggest advan- 
tages of models. It is almost like tour- 
ing a full-scale plant. It is always easy 
to walk into a plant after it is com- 
pleted and see many places where it 
could be improved, hindsight being 
always so much better than foresight. 
Normally, all process lines, utility 
headers, and all utility lines which in- 
corporate a control valve are shown on 
the layout model (Figure 5). Included 
also are such instrument items as 
gauge glasses, liquid level controllers, 
orifice flanges, and instrument lines 
rack. While the model maker is in- 
stalling pipe, the designer is working 
out congested areas on sketchés. Some- 
times it becomes necessary to work out 
an extremely tight arrangement on 
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layout paper to determine if it will all 
fit together. 


All Groups Play Significant Roles 

During this period of development 
of the model, other design groups such 
as electrical and instruments are view- 
ing the model and making sketches to 
locate their equipment. Electric racks, 
switch gear, etc. are installed on the 
model as the information is developed. 
When all these instruments 
are installed te the satisfaction of the 
designer, he again calls layout 
all principals and key 
project. The proc 
taking 
shut- 


lines and 


for a 
review by men 
concerned with the 
ess engineer leads this review, 
each line through start-up and 
down. He is watching for operational 
problems, location of operating valves, 
etc. A member of the flow sheet group 
checks off each line and valve as the 
is made. The principal piping 
is watching for such things 
routing, flexibil 
ity, operation clearances, general ap 
pearance, and safety. The construction 
engineer is concentrating on installa- 
tion and maintenance problems. The 
project manager has the responsibility 
of looking at it from all angles and 
compromising the desires of the var- 


review 
designer 
as economics of line 


ious specialists. 

When all the lines, valves, instru- 
ments, and structures have been re- 
viewed to the satisfaction of this group 
then this plant is off to the proper 
After the changes 
have been incor- 


start designwise. 
from this conference 
porated into the model, then the cus- 
tomer’s engineers are called in to re- 
view and approve the layouts. It has 
been gratifying to Fluor and to the 
customer to find that little change is 
necessary at this point and from here 
on out because a better design job is 
possible with the aid of this new tool. 

The layout model sections are placed 
as close as possible to the draftsmen 
for his ease when he is making final 
construction drawings. Pictures are 
taken of the model. These pictures are 
enlarged and sent to the field for the 
construction forces. One can appre- 
ciate the advantage that the various 
craft foremen have in being able to see 
at a glance what they are going to 
build. At times the layout model has 
been brought up to date with the final 
construction drawings and has been 
shipped to the field for use in con- 
struction and for the customer’s opera- 
tor training. Sometimes a full-scale 
showpiece has been built for custom- 
er’s use in public relations and opera- 
tor training. 


Presented at meeting of South Texas Section, 
A.l.Ch.E., Galveston, Texas. 


: 
Fig. 5. | 


HOW TO OBTAIN 
geeater throughput 


IN SCRUBBING OPERATIONS 


Greatest throughput in scrubbing operations is obtained at a balance point 
where maximum wetting of the packing occurs without flooding the tower. 
Maximum wetting involves a higher liquid hold-up. 

Intalox saddles pack with greater randomness, form a loosely packed, yet 
tightly interlocked bed free from blocked areas, with higher surface area, and 
what is especially important, as far as throughput is concerned, provide a bed 
of greater and more uniform voidage. 

As a result it is possible with Intalox saddles to have a higher liquid hold-up 
than with other packings yet still retain the low pressure drop characteristics 
of Intalox since the higher liquid hold-up results from a greater wetted-surface- 
area rather than from liquid-filled voids. 

This ability to give higher liquid rates without flooding is reflected in substan- 
tially better mass transfer performance. 


a I" INTALOX SADDLES ] 
b |" BERL SADDLES 
c |" RASCHIG RINGS 


HTU, feet 
| | 
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b I"BERL SADOLES _| 5 
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HOLD - UP 
cu ft of water / cu ft of packing . 


2000 5000 10000 2000 5000 10000 
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Higher liquid hold-up of Intalox Saddles reflects the better The capacity data shown are typical for a system where 
accessibility of the packing surface to liquid, thus greater both gas and liquid film resistances are involved. Lower 
wetted-surface area. Voids remain open, pressure drop low. HTU values mean shorter towers, less pressure drop and 


reduced initial investments. 


Write for this free booklet: 
Bulletin $29-R gives full technical data on Intalox 
Saddles, performance charts, typical problems and 
solutions. Address: Dept. CEP-358 U.S. Stoneware, 
Akron 9, Ohio. 


U. S. STG@NEWARE 


AKRON 9, OHIQ 
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PLASTICIZERS INTERMEDIATES SURFACTANTS 
PFIZER M-W PFIZER PFIZER M.W 
CITRIC ACID NO RAW MATERIAL liraconic NO RAW SUGAK ESTERS FULL LINE 
(RAW MATERIALS) POSITIO? ACID MATERIALS PRODUCED oF 
ULFONATE 
SPECIALTY BROAD LINE OF LITTLE EXPERIENCE | ESTERS 
PLASTICIZERS PLASTICIZERS EXPERIENCE IN IN POLYESTER 
KCITROF LEX ESTERS POLYESTER MFG. MFG, AND 
OR EVALUATION EVALUATION | 
KNOW-HOW KNOW-HOW (ANIONICS 
LIMITED PROD, AVAILABLE PROD. NO OLEFINS OLEFINS | 
CAPACIT CAPACITY AVAILABLE AVAILABLE 
| 
4 
M-W MAKES | HEALTHY LINE OF 
M-W MAKES POLYESTERS USING PFIZER SURFACTANTS TO SUSTAIN 
FULL LINE OF PLASTICIZERS ITACONIC ACID TECH. SERVICE AND SALES 


How Pfizer's new Morton-Withers Division will 


integrate with the company’s present product 


line and future development potentia'. 


THREE-WAY GAIN AT PFIZER 


Purchase of Morton-Withers Chemi- 
cal Co. gives Pfizer a long-sought 
olefin raw material source, a new, 
proven sulfonate process, and a 
broader product line. Morton- 
Withers is now a division of Pfizer, 
will be integrated with Pfizer's pres- 
ent product lines. 


Primary reason behind the purchase of 
specialty petrochemical producer Mor- 
ton-Withers by Chas. Pfizer & Co., 
major drug and pharmaceutical firm, 
was Pfizer’s need for a source of low- 
cost olefins to react with itaconic acid 
and other of its fermentation products. 
But Pfizer got a double bonus: a new 
process for producing sulfonate sur- 
factants, and a broad line of plasticiz- 


ers to combine with its own specialty 
line of citric acid based plasticizers. 

While Pfizer is best known today as 
a pharmaceutical and agricultural 
chemicals producer, its original prod- 
ucts were fermentation-based chemi- 
cals for the chemical, food and bever- 
age industries. Pfizer still is a large 
chemical producer, with a good busi- 
ness based on organic synthesis, but 
the company has been handicapped by 
a lack of low cost raw materials for 
developing new products. The answer 
—olefins. 

Pfizer had, at first, little interest in 
Morton-Wither’s current line of prod- 
ucts, but it did have strong interest in 
the olefin raw materials used by M-W, 


(Continued on page 92) 


PENTAERYTHRITOL PLANT FOR HEYDEN NEWPORT 


Compiete automation, and contin- 
vous operation, are features of 
Heyden Newport's latest pentae- 
rythritol plant. Capacity—25 mil- 
lion pounds. 


Salicylaldehyde plant also in works, 
a new process will be used in this 
installation. 


The formal opening of Heyden New- 
port’s new 25 million pound pentae- 
rythritol plant took place recently in 
Fords, N. J. The multi-million dollar 
plant is part of Heyden Newport’s $25 
million expansion program, will 
strengthen the company’s position as 
the world’s largest producer of penta- 
erythritol. 

At the same time, Heyden Newport 
announced that it will shortly complete 
a major facility for the production 
of salicylaldehyde by a new process. 


(Continued on page 96) 
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TOTAL INDEPENDENCE 
FROM NATURAL RUBBER 
SOURCES NOW POSSIBLE 


An Army research report, recently re- 
leased by the Dept. of Commerce, has 
confirmed that Firestone’s Coral rub- 
ber, a cis-polvisoprene, is “practically 
identical to natural rubber.” While the 
report of the Quartermaster R&D 
Command neither approves nor disap- 
proves Coral or any other synthetic 
rubber for use, it does state definitely 
that Coral does duplicate natural rub- 
ber, and says “it is expected that the 
new synthetic rubber evaluated in this 
report will meet the use requirements 
formerly satisfied only by natural rub- 
ber.” The other two polyisoprene rub- 
bers already under development, Good- 
rich’s Ameripol SN, and Goodyear’s 
Natsyn, were not tested, but they are 
both polyisoprene rubbers aimed at 
duplicating the natural rubber mole- 
cule, and Quartermaster R&D will un- 
doubtedly study them in turn as suffi- 
cient quantity becomes available. 


Problem: to large-scale 
methods of production for polyiso- 
prenes, which is tied closely to the 
present low supply of isoprene (only 
present commercial producer is Esso, 
and its associated companies, for use in 
Esso’s butyl rubber). As the Quarter- 
master report put it, “development of 
large-scale methods for producing 
Coral rubber may make it possible to 
reduce stockpiling of natural rubber.” 


Goal: 


develop 


Independence of foreign 


sources which are both vulnerable and 
politically unstable ; and reduced stock- 
piling which means a saving of some 
$20 million annually. 


Automated and continuous is the claim of Heyden Newport for its new pentaerthyritol facility 
at Ford’s, N. J. Capacity is 25 million pounds a year for the new installation (white building 


in the foreground). 
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425 quarts a minute filled on this Pfaudler 
21-station lube filler at Texaco plant. A total 


of three Pfaudier fillers handle all lube pack- 
aging requirements of the Port Arthur plant. 


Filling without spilling 
at Texaco to 99.9969% accuracy 


Texaco uses just three machines at 
its Port Arthur plant to fill a com- 
plete line of motor oils, hydromatic 
fluids, and antifreeze in quarts and 
gallons. 

Two of these machines — RPL-21 
type Pfaudler piston fillers—fill 410 
to 425 quarts a minute. They each 
hold another 65 quarts a minute in 
reserve capacity. They fill at any 
viscosity over the complete tempera- 
ture range 80° to 105° F. 

The third machine — an RPL-7 
Pfaudler filler — handles gallons at 
60 to 80 per minute. 

All three machines are accurate to 
*0.1 ounce by liquid volume. They 
eliminate spillage completely .. . 
send cans from the plant with labels 


and cartons clean. No maintenance is 
required beyond routine cleaning. 

There are only three primary 
wearing parts on these Pfaudler 
fillers: piston and valve rollers and 
valve trip cams. All are inexpensive 
and easy to replace. There are no 
connecting rods or wrist pins to 
cause trouble. 

Simple, positive adjustments of the 
can support rails eliminate product 
spillage by compensating for the 
centrifugal forces generated during 
high-speed filling. An accelerating 
infeed screw pushes cans in uni- 
formly without jamming. 

Cleaning is easy, too. You empty 
the bowl through a drain port, flush 
with kerosene, put the machine 


through a few revolutions, and it's 
clean. 

There’s more information about 
the complete line of Pfaudler fillers 
offered in the coupon. 


New flush valve boasts one- 
piece glassed head and stem 


When we took 
all the porce- 
lain out of this 
bottom outlet 
flush valve, we 
eliminated a 
major cause of 
valve failure. 

Head and stem 
are one piece 
and glassed. No 
cement. The seat 
is made of rig- 
idized Teflon-glass fiber and its 
bevel mates with that of the spheri- 
cal head. Rubbing the glassed head 
on the Teflon seat produces abso- 
lutely no static. The Teflon also has 
some “give” so you can get a firm 
seating without danger of cracking 
the head covering, a continual prob- 
lem with the old porcelain designs. 

We don’t have to tell you of the 
positive and leakproof sealing you 
get with this ball-joint construction. 
And it’s probably equally self-evi- 
dent that the rounded, glassed head 
eliminates product build-up during 
processing. 

So all there is left to tell is that the 
new design is interchangeable with 
existing valves you might now be 
using and that the unit costs no more 
than a conventional stainless steel 
valve. Sizes range from 1% by 1 to 
8 by 6 in six different models. 

Anything else you might want to 
know is covered in Data Sheet 42 
which is offered in the coupon. 


THE PFAUDLER CO. 

a division of 

PFAUDLER PERMUTIT INC. 

Dept. CEP-38, Rochester 3, N.Y. 

Please send information on [) Bitn. 878 


RPL Oil Fillers; (1) DS-42 Flush Outlet 
Valve; Bitn. 947 Buyer's Guide. 


This is the most glassed-steel agitated 
reactor you've ever seen in one piece. 
O.D.: 120 inches. Height: 125 inches. Ca- 
pacity: 7000 gallons. Material: glassed 
steel. It will be used to process mono- 
chloroacetic acid and alcohol at 158° F. 
The jacket is designed to take a 25 psi 
pressure at 350°F. This vessel uses a con- 
ventional three-blade impeller without a 
foot bearing. The agitator is set only 10 
inches off bottom. Moral: We are ready to 
answer the most unusual process require- 
ments and to glass any vessel from one- 
gallon lab units to giants like this. For the 
record: We've made vessels up to 35,000 
gallon capacity for large volume storage 
and these are glassed, too! 
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] L OWER YOUR VACUUM 


PUMP MAINTENANCE CQSTS 


with a 


HILCO 


OIL 
RECLAIMER 


HILCO Oil Reclaimer purifies vacuum pump 
oil by continuous recirculation, either on a 
full-flow or by-pass basis, or intermittently 
on a batch basis, depending on the require- 
ments and physical layout of your plant. 


HILCO oll RECLAIMER SYSTEMS 
are the finest available for VACUUM 


PUMP users... 


A simple, economical and efficient method of restoring contaminated 
lubricating and sealing oil to the full value of new oil. A HILCO will 
produce and maintain oil free of all solids, sludge, acid, moisture, 
solvents, and dissolved gases and it will restore viscosity, dielectric 
strength and other specifications to new oil value. HILCO oil reclaim- 
ers are in wide use for purification of vacuum pump oil in many 


manufacturing operations. 


SPECIAL FEATURES 


® CONTINUOUS, ALL ELECTRIC, AUTOMATIC 
OPERATION 


® LOW OPERATING TEMPERATURE 
® VACUUM PROCESSING 


® INFREQUENT OPERATION, LOW 
OPERATING COST 


FOR COMPLETE 
DETAILS, WRITE 
FOR BULLETIN 
R-160. 


144 W. FOURTH STREET 
ELMIRA, NEW YORK 


IN CANADA @ 
UPTON-BRADEEN-JAMES, LTD. 


890 YONGE STREET, TORONTO © 8760 VERVILLE STREET, MONTREAL 


INDUSTRIAL NEWS 


PFIZER 


(Continued from page 9) 


and in a new process for oil-soluble 
sulfonates ready to be developed by 
M-W. So Pfizer took a year’s option 
on M-W, advanced the capital to 
prove-out the new process. The proc- 
ess proved practical and Pfizer bought 
M-W for 28,000 shares of Pfizer stock. 


Integration of New Division 

Now a division, M-W is being inte- 
grated into a 21-part, 10-year end pro- 
gram of Pfizer's, aimed at developing 
new produets, probably involving ole- 
fins, and related to current Pfizer prod- 
ucts and know-how in fermentation. 

One of the first plans in the works 
is detailed research and development 
ot. reacting olefins, or polyolefins, with 
the double bond in Pfizer’s fermenta- 
tion-produced itaconic acid to produce 
practical plasticizers or surfactants. 
Another possible path is trying to com- 
bine some of Pfizer's Citroflex line of 
non-ionic surfactants with M-W’s line 
of anionic surfactants. 

At present, the major combined ef- 
fort seems to be the production of 


sulfonate surfactants produced by 
M-W’s new process (still under wraps, 
patent not yet applied for). A large- 


scale semi-works plant has just gone 


| on stream, capacity is 10 million 


pounds a year of sulfonates. The ma- 


| jor products are barium sulfonate, cal- 


cium sulfonate, and sodium sulfonate— 
all with a molecular weight of about 
500 (based on free sulfonic acid). 
Pfizer claims these sulfonates are su- 
perior materials, have longer chains, 


| are the primary products of the new 


M-W process, rather than by-products 
of detergent alkylate production as 
they are with other producers. 

In general, the M-W sulfonate proc- 
ess consists of olefin polymerization, 
alkylation, sulfonation, and neutraliza- 
tion to produce the heavy alkylates 
sold. These are all low cost and pri- 
mary unit processes Pfizer expects to 
find use for in developing new products 
in combination with raw materials 
produced by fermentation. 

Pfizer plans to pay off this plant 
quickly, depending on the quality of 
the product, and then build a much 
larger plant somewhere on the Gulf 
Coast close to an olefin raw material 


supply. 


Three Way Gain 
The net result of Pfizer’s purchase 
of M-W is seen in the table: 
e By combining its own line of 
special plasticizers with M-W’s broad 
(Continued on page 94) 
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PUMPS - 


NEW QUICK COUPLING 
STAINLESS FITTINGS 
CUT TIME AND COSTS 


Shulton, Inc., Clifton, N. J. manu- 
facturers of the Old Spice line of 
men’s grooming aids, recently faced 
the problem of setting up a 1300 ft 
line of 1” stainless steel tubing over 
a two-day week-end. They did it by 
using Quickupl, the new patented 
stainless fittings requiring no thread- 
ing, welding, flaring, or heavy-wall 
pipe. 

Since the lines to be put up were 
practically all overhead and had many 
take-off points to valves, tanks, and 
pumps, Shulton realized that stand- 
ard threaded or welded fittings would 
take too much time, and disrupt 
production. With Quikup! couplings, 
elbows, and adapters two men set up 
the entire line in less than one day. 
The only tools required were a pipe 
cutter and an Allen wrench. This 
effected considerable savings in labor 
and substantial material economies 
by enabling the use of thin-walled 
tubing. 

Quikup! fittings are a natural to 
use where rapid installation is re- 
quired. In addition they are 100% 
salvageable, particularly suited for 
lines requiring constant changes. Fur- 
nished in sizes from 1”-4", Quikupls 
are available in types 304 and 216 
with a variety of seal rings to handle 
a wide range of corrosives. Write for 


BULLETIN 312. 


New Literature: 
Plastic “Flex-Plug” Gate Valve. Four- 
folder includes detailed — 
cod operational features of unique plastic 
gate valve. Technical data and dimensions 
are included. BULLETIN 313. 


Technical Literature: 
Folder offers nine items of technical 


literature on corrosi ant 
pipes, valves, and fittings. BULLETIN 314. 


PIPE --FITTines 


4 


VA N TO hs notes on fluid handling — 


VALVES 


Pump leakage and metal con- 
tamination eliminated by plastic 
sealless pump construction 


Pump problems on cor- 
rosive slurry removed by 
unique Vanton design 


Product contamination, abrasion, 
and leakage problems at the Reheis 
Company’s pharmaceutical chemi- 
cals plant in Berkeley Heights, N. J., 
were solved recently by installation 
of Vanton plastic sealless pumps. At 
Reheis, production of high-purity 
aluminum hydroxide gels, chlor- 
hydroxide, and related fine chemicals 
demands the highest quality 
standards. 

In one phase of the operation, 
pump problems threatened this qual- 
ity requirement. Here Chlorhydrol 
and Chloracel fluids, running to 5% 
abrasive slurries, are recirculated 
through pH electrode assemblies. pH 
readings range from strongly acidic 
to strongly basic. The typical metal 
rotary pumps that were formerly 
used caused product contamination. 
Excessive maintenance was also en- 
countered due to general corrosion 
and shaft scoring by the abrasive 
fluid, leading to costly seal leakage. 

These problems were solved when 
Reheis purchased Vanton Buna N 
Plastic sealless pumps. Contamina- 
tion was eliminated because no fluid 
touches metal parts, and leakage and 
abrasion problems were avoided by 
the pump’s design with no stuffing 
boxes or shaft seals. Further, abrasion 
problems were avoided because the 
flexible liner absorbs the abrasive 
action of the slurry. 


How Vanton Pump Works: 


With stuffing boxes and shaft seals 
eliminated by the unique design, 
leakage is no longer a problem. 
Metallic contamination is impossible, 


CHEMICAL ENGINEERING PROGRESS, (Vol. 54, No. 3) March 1958 = 


Vanton plastic pump handles corrosive abra- 
sive siurry at Reheis Co., Berkeley Heights, N. J. 


since the fluid cavity of the pump is 
formed by the inside of the channeled 
plastic housing and the outside of the 
synthetic liner. Flanges on the liner, 
clamped to the sides of the housing 


by end plates, isolate all fluid to this 
cavity. Pumping is accomplished by 
a rotor mounted on an eccentric 
shaft, which rotates within the liner, 
creating a progressive squeegee action 
on the fluid trapped between the 
liner and the housing. 

Capacities of the Vanton sealless 
plastic pump range from % to 40 
gpm. Liners and housings are made 
in a variety of plastic materials, to 
suit a wide range of corrosive, acid, 
and slurry conditions. For further 
details, write for CATALOG 311. 


VANTON PUMP 


and Equipment Corp. « Hillside, N. J. 
DIVISION OF COOPER ALLOY CORP. 
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the INPACT 


Like color, pH, stability and composition, the flow 


properties of any material ... its Viscosity ... is a 
product dimension which can’t be ignored! Accurate 


viscosity measurement, evaluation and control can turn 


chance to science ... waste to wealth. 


viscosity measuring instruments. A fully-descriptive 
brochure — devoted to viscosity in general and 
illustrating Brookfield viscometers and allied equip- 


ment is yours without obligation. Write today! 


The World’s Standard for Viscosity Measurement and Control 


STOUGHTON 18, MASSACHUSETTS 
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BROOKE 


Today, thousands of profitable processes depend 
upon accurate viscosity control and upon Brookfield 


Brooktield 


INDUSTRIAL NEWS 


PFIZER 


(Continued from page 92) 


line of general plasticizers, Ptizer 
gained a wide product line to seil; and 
adequate facilities to produce its own 
line of plasticizers which it did not 
have. 

e Pfizer had the double-bonded ita- 
conic acid, but no experience or facili- 
ties for reacting itaconic. M-W had 
the experience and the facilities for 
polyester manufacture. Now Pfizer 
can go ahead with its work leading to 
fermentation product-olefin product 
combination. 

e In the surfactant field, Pfizer 
gained a good process, a broader mar- 
ket line, and the potential combinations 
of fermentation products and olefin 
products. 


A computer-controlled pilot plant to 
aid development of new refining 
processes will be acquired by Esso 
Research and Engineering at Linden, 
N.J. The automatic miniature plant, 
which will fit into a 10 by 12 foot 
room, is now being built by Consoli- 


dated Electrodynamics in cooperation 


with Esso. 0 


Hercules Powder’s plans for a 
methacrylate plant at Louisiana, 
Missouri, announced last year as a 
joint venture with Imperial Chem- 
ical Industries Ltd., England, have 
been abandoned. Reason for the de- 
cision was not pinpointed. Said a 
company spokesman: “After careful 


study it has been decided the project 
is currently unattractiye to us.” O 


~ 
Shown at the Hopewell, Va., plont of Allied | 
Chemical & Dye, National Aniline Division, is 
the world’s largest stainless crystallizer. Weigh- 
ing more than 150 tons, 82 ft. high and 20 ft. 
in diameter, the unit will process more than : | 


300 tons of ammonium sulfate daily. Fabri- 
cator was Struthers Wells. 
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This circle, %o'' thick x 164'' diameter, is one piece of Type 3161 stainless 
steel. Had the customer ordered a square, he would have paid freight on a 
half-ton of excess material. Also, he would have had the problem and 
expense of handling the square and cutting the circle. 


Here are four sound reasons why Carlson 
customers save time and money when 
they order the circles they want—rather 
than the squares they have to cut... 

1. If the gauge and size are circle- 
shearable, there is no extra charge for 
cutting the circle. This saves cutting 
labor and scrap handling expense. 


2. If the gauge is such that a cutting 
charge applies to the square, it pays 


to order the circle. This eliminates the 
extra charge for cutting the original 
square and involves only the one 
charge for cutting the circle. 


3. Because circles weigh approximately 


25% less than squares, there’s a sub- 
stantial saving in transportation costs. 


4. Small or medium size circles are often 
available from stock when squares 
may not be. The delivery time saved 
can be an important factor. 


When you need stainless steel circles, 
come to Carlson where we specialize in 
stainless steel... that’s your guarantee 
of dependable service. 


Stainleu Exclusively 


THORNDALE, PENNSYLVANIA 
District Sales Offices in Principal Cities 
Plates * Plate Products * Forgings * Bars * Sheets (No. 1 Finish) 
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Quick Edie, 


get the shovel 


—we ve ruined 
another batch! 


= 


g 


N 


The above calamity might well have 


Z been caused by unreliable vacuum 2 
7 producing equipment — and there’s where we come in. 
/ 


Graham Ejectors guarantee you continuous, uninter- 
rupted and stable operation; for certain, it’s industry’s 
most dependable source of vacuum. 

Graham ejectors are built for the full range of absolute 
pressure to below 1 micron, either steam or gas actuated, 
and we believe that further exploration will indicate 
additional progress. 

Our standard ejector equipment may be shipped from 
stock. However, we always enjoy tackling a problem 
where special designs are involved. 


Graham triple element three stage 
ejector for a refinery vacuum unit. 


MANUFACTURING CO., INC. 


415 LEXINGTON AVE., NEW YORK 17, N.Y. 


Factory trained engineers are available in these cities: 


Baltimore, Md. Detroit, Mich. Philadelphia, Pa. 
Birmingham, Ala. Hato Rey, Puerto Rico Pittsburgh, Pa. 
Boston, Mass. Havana, Cuba Richmond, Va. 
Buffalo, N. Y. Houston, Tex. Roanoke, Va. 
Chicago, III. Kansas City, Mo. San Francisco, Calif. 
Cincinnati, O. Los Angeles, Calif. Seattle, Wash. 
Cleveland, O. Mexico D.F., Mexico St. Louis, Mo, 

Coral Gables, Fla. Minneapolis, Minn. Toronto, Ont. 
Denver, Colo. Mobile, Ala. Tulsa, Okla. 
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' dotte, Mich., goes on stream. 


INDUSTRIAL NEWS 
PENTAERYTHRITOL 
(Continued from page 90) 


At present under wraps, the new proc- 
ess will be catalytic, and will involve 
a departure from conventional meth- 
ods of production. The plant will pro- 


| duce over a million pounds of salicyl- 


aldehyde a year. 


Automatic, Continuous 


In its new pentaerythritol plant the 
company is also incorporating new 
process techniques, also secret at pres- 
ent. 

The features of the new pentaeryth- 
ritol plant are continuous operation 
used wherever it is possible, and 
complete automation. One operator at 
a master control board regulates all 
raw material flows; all temperatures, 
mixing speeds, and time and rate of 
reactions. Process control is assisted 
by a system of interlocks and warning 
signals on the control panels. 

An unusual feature of the new plant 

that more than half its process 
equipment is located outside the build- 
ing for safety reasons—not a common 
practice for chemical plants in the 
north. 


1s 


High Polymer Technique 


One of the primary factors behind 
Heyden Newport's expansion of penta- 
erythritol capacity at this time is its 
own development of the High Polymer 
Alkyd Technique for the production 
of alkyd resins based on pentaeryth- 
ritol. 

This relatively new technique in- 
volves the formation of a greater pro- 
portion of high molecular weight alkyd 
fractions by a stepwise esterification 
of the fatty acids in the alkyd formula- 
tion. The resin is prepared by reaction 
of all the polyol and all of the dibasic 
acid with an initial quantity of fatty 
acid, esterifying to a low acid number, 
and then adding the remainder of the 
fatty acid and again esterifying to a 
low acid number. 

The company claims that the vis- 
cosity of this type of alkyd is higher 
than usual, the resin colors are fre- 
quently lighter, and there is a con- 
siderable increase in the dry rate and 
alkali resistance properties. 


Doubled production of ethylene 
oxide and propylene oxide is an- 
nounced by Wyandotte Chemicals as 
its new oxide products plant at Wyan- 
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Whether you need a single piece of process equipment or a complete pilot plant 
tailored to your specifications, the shortest, most economical distance between problem 
and solution is a call to your Artisan representative. Here are 3 practical reasons why: 
1... Artisan offers complete service — from design through manufacture. Artisan’s 
large staff of chemical and mechanical engineers is experienced in all phases of process 
equipment design. 

2... Artisan offers superior manufacturing capability. Ample facilities, modern equip- 
ment, manned by skilled craftsmen who have spent a quarter century turning out 
quality equipment for the process industries. 

3... Artisan offers economy, on-time delivery. Complete, one-stop service, with careful 
control at every step makes possible important economies all along the line, insures 
delivery as promised. 

You'll find that Artisan cooperates, whether your problem is large or small. So phone 
today — or, write direct. You'll get a speedy, specific reply at no obligation. 


Specialists in process equipment and pilot plants — Evapo- 
ration + Distillation » Waste recovery - Heat transfer + Solvent extrac- 
tion and recovery + Organic synthesis + Nuclear process equipment 


Specialists in mechanical equipment — Test equipment - 
Special machines + Packaging equipment + Continuous transfer and 
treating equipment - Nuclear mechani¢cM devices 


FREE — Fact-packed 


folder gives complete in- 
formation on each of 
Artisan Industries’ many 


services. Invaluable refer- 


ence material for anyone METAL PRODUCTS, INC e 


who will ever need pro- 
cess equipment. Write for 73 Pond Street, Waltham 54, Mass. 


your copy today. 


ARTISAN 


METAL PRODUCTS INC. 
one of a family of companies 
with an integrated service for the 
manufacture of process equipment 


JSET-VACT 
THE JET-VAC CORPORATION — Steam, 
water, gas, liquid ejectors + Barometric 
surface condensers « Vacuum refrigera- 
tion equipment 


KONTRO 

THE KONTRO COMPANY, INC. — Ajust- 
0-film centrifugal process equipment «+ 
Thermalizers 

METALFAB 

METAL FABRICATORS CORPORATION — 
Skilled metal fabricating for chem- 
ical, electronics and aircraft industries. 
Specialized its for hine tool 
industry 

HI-SPEED EQUIPMENT, INC. — Manu- 
facturers of film processing equipment 


a symbol 
of 
excellence 
ARTISAN INDUSTRIES 
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DEMAND FOR ENGINEERS EXCEEDS SUPPLY 
IN 1957—BUT GAP IS LESSENING 


Just released survey on the Demand for Engineers, conducted by the Engineer- 
ing Manpower Commission of Engineers Joint Council. 


The sample (about 1200 companies 
and Government agencies) used in 
EMC’s survey for 1957 reports an 
overall need for engineers exceeding 
the number they anticipated being able 
to hire during that year. But this de- 
ficiency is less than that reported in 
1956. 

A special part of the survey, how- 
ever, indicated that the chemical and 
allied industries still have the second 
highest gap between engineers needed 
and engineers they expected to be able 
to hire. 

The table shows the picture for 
1957. Starting on January 1 with a 
total of 175,583 employed engineers in 
the industries surveyed, and an ex- 
pected loss of 15,130 engineers through 
retirement and other means, industry 
and government needed a supply of 
graduate and non-graduate engineers 
totalling 33,156. They expected to get 
a total of 26,687, leaving a deficit of 
6,469 engineers who would not be 


DEMAND AND ANTICIPATED SUPPLY OF ENGINEERS—1957 


Expected Supply 


Required Supply 
Industry Gov'mt. 


Industry Gov'mt. Total 


Total 
Employed, Jan. 1, 1957 
Eng. Graduates 
Non-graduates 
Total 
Expected Losses 


147,454 
28,129 
175,583 


27,399 
8,827 
36,226 
4,005 


120,055 
19,302 
139,357 
11,125 


147,454 
28,129 
175,583 
15,130 


27,399 
8,827 
36,226 
4,005 


120,055 


11,125 


Source, New Employees 


Current class: BS 15,705 8,659 2,227 


1,530 1,062 173 
711 496 6 
17,946 10,217 2,406 
11,848 8,377 1874 
3,362 2,753 1,060 
33,156 21,347 5,340 


11,136 4,569 
1,275 255 
678 33 
13,089 4,857 
8,878 2,970 
2,238 1,124 
24,205 8,951 


Earlier Classes 
Other sources 
Grand Total 


Net Hired (Hired-Losses) 


Graduates 1,020 


1,335 


9,880 
10,222 


17,820 
18,026 


13,253 
13,080 


4,567 
4,946 


Expected Employed, 

Dec. 31, 1957 
Eng. Graduates 
Non-graduates 


28,419 
9,142 
37,561 


129,935 
19,644 
149,579 


165,274 
28,335 
193,609 


31,966 
9,206 
41,172 


available although needed. 

The 1957 graduating class of engi- 
neers was, according to EMC’s sur- 
vey, 20 per cent larger than the 1956 
class, or a total of 31,000 engineers. 
A greater proportion of these grad- 


uates were immediately available due 
to lessening military demands, defer- 
ment procedures, and the Critical 
Skills Program. The net result was 
to increase the percentage of available 
new graduates by about 25 per cent. 


SURVEY SHOWS SIXTY PER CENT OF RESEARCHERS 
ENGAGED IN ENGINEERING RESEARCH 


Based on a final analysis of figures 
gathered and compiled by The National 
Science Foundation for the year 1954, 
a new survey shows that there were 
139,200 engineers, and 89,800 physical 
and life scientists engaged in R&D in 
the institutions surveyed. 

These totals were about 25 per cent 
of the engineers employed in all activi- 
ties by the reporting organizations, and 


about 40 per cent of the scientists em- 
ployed by the same organizations. Ob- 
viously, while there were more engi- 
neers doing R&D than scientists, a far 
larger proportion of scientists go into 
R&D than do engineers. 

Some 60 per cent of the research- 
engaged personnel were working in 
engineering research. The physical 

(Continued on page 100) 


Physical 


Employing Group _ Sciences 


Federal Government ... 
Industry 

Colleges & Universities . 
Other Institutions 


SCIENTISTS AND ENGINEERS ENGAGED IN R&D—1954 


Engineering 


16,700 
116,600 


Source: National Science Foundation 


Life 
Sciences 


4,800 
4,200 
12,000 
1,000 


5,600 
300 


98 
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The graduating classes for the next 
few years are expected to continue to 
grow steadily. At the same time, 
progress has been made in increasing 
the productivity of engineers. Thus, 
it is valid to conclude that there will 
be some reduction in new supply needs. 


Industry Down—Government Up 


The demand for engineers in indus- 
try appeared to be substantially the 
same in 1957 as in 1956, and industry 
seemed to anticipate less difficulty in 
filling its demands. An _ important 
side-issue was the apparent decreasing 
significance of non-graduate engineers. 
The ranks of non-graduates are being 
depleted at a faster rate than the 
graduate group, while being replaced 
at a much lesser rate. 

Thus, the results of the 1957 survey 
indicate that there was a measurable 
downward trend from 1956 in the de- 
mand for engineers in industry. But 
this was partially offset by a rising 
demand on the various levels of Gov- 
ernment. 

Government deficiencies between 
needs and supply were about 31 per 
cent in 1956, and 51 per cent in 1957. 
The Federal Government has been en- 
countering difficulty in recruiting new 


(Continued on page 102) 


10,886 
MS ... 1,235 
PhD .. 502 
12,623 
10,251 
3,813 
26,687 
10,900 
Total 11,557 
133,308 158,354 
28,786 
187,140 
Total 
35,300 
45,700 166,500 
i 7,600 25,200 
700 2,000 
: 


Chempump eliminates frequent shutdowns 
handling hot caustic 


These two Chempumps are on the job 24 hours a day, 
7 days a week at Delmar Chemical Company, Elkton, 
Md. They circulate caustic through scrubbing towers 
for gas purification, and have completely eliminated 
excessive shutdowns caused by conventional pump 
stuffing box and seal problems. 


These dependable, leakproof pumps are out of 
operation only for a simple annual replacement of 
bearings, their only wearing parts. Chempumps have 
no seals, no stuffing box, no packing. No external 


at Delmar Chemical Company 


lubrication is needed, since bearings are constantly 


Chempump combines pump 
and motor in a single, leak- 
proof unit. No shaft sealing 
device required. 

U.L. approved. Available in 
a wide choice of materials 
and head-capacity ranges for 
handling fluids at tempera- 
tures to 1000 F. and pres- 
sures to 5000 psi. 


lubricated by the pumped fluid itself. Caustic can’t 
leak out and air cannot enter the pump. 


Chempump offers many exclusive advantages in any 
chemical handling application. It would be well worth 
your while to check them. For details concerning 
your specific application, write to Chempump Cor- 
poration, 1300 E. Mermaid Lane, Philadelphia 18, 
Pa. Engineering representatives in over 30 principal 
cities in the United States and Canada. 


First in the field...process proved 
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want the “low-down” 


on how to 
SAVE TIME AND MONEy 


with DOYLE & ROTH'S 


STANDARDIZED 
for Quick Delivery 


Best laid plans for the construction of a new plant or 
expansion of present facilities are better when you 
count Doyle G Roth in from the start. There’s a 
remarkable selection of D. & R. Heat Transfer Equip- 
ment available for every planning and installation 
problem. Time and money can be saved by placing 
complete responsibility with D. & R. for execution and 
delivery of all items of tubular equipment. 


DOYLE & ROTH 
co 


136-50 TWENTY-FOURTH STREET. BROOKLYN 32, N. Y. 
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HEAT EXCHANGERS 


INSTITUTIONAL NEWS 


ENGINEERS R&D 


(Continued from page 98) 


sciences and engineering accounted for 
90 per cent of the total. 

The composition of the research 
staffs of industrial organizations con- 
trasted sharply with the composition of 
the staffs of educational institutions. 
In industry, engineering and the physi- 
cal sciences predominated, while in 
educational institutions almost half the 
researchers were working in the life 
sciences. If colleges and universities 
were considered alone, without the 
staffs of Federal contract research 
centers, then the proportion of life 
science work was even higher—58 per 
cent. 

Over 70 per cent of the research 
scientists and engineers were employed 
by industry, with some 15 per cent em- 
ployed by the Federal Government, 
and 11 per cent by educational institu- 
tions. Of the Federal Government to- 
tal, military scientists and engineers 
constituted about one-fifth, or 6,800. 
Here again, engineers were in the ma- 
jority—4,500. 


Conceptual Problem 


A problem encountered in this sur- 
vey stemmed from conceptual differ 
ences with respect to “research and 
development.” 

The problem in defining R&D 
came from the question of the “cut-off” 
point. In educational institutions and 
the Federal Government, design and 
development work involved with such 
matters as prototype plants after ini- 
tial research had been completed, was 
not considered R&D. But in industry, 


| design and pilot or prototype develop- 


ment were considered to be R&D. This 
means that certain engineers and scien- 
tists doing work for the Federal Gov- 
ernment in design, etc., are not in- 
cluded in the survey, whereas they are 
if they worked for industry. 


A Master of Engineering Admin- 
istration degree is now being granted 
by George Washington University’s 
School of Engineering, Wash., D. C. 
Since engineers and scientists are find- 
ing increasing opportunity, or e- 
mand, to enter administrative ranks, 
George Washington is offering this 
course to help them prepare. The pro- 
gram is designed for men who hold 
engineering degrees, and who have ad- 
vanced in their careers to the point of 
having or anticipating administrative 
responsibility. 
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«+ - 1000 feet from panel! 


se Complete elimination of 
A controller-to-valve response 
delay! True close-coupled control 

even when the operating panel 

is hundreds of feet away. 

These are big features you'll find 

in the Foxboro Model 59 

flow control system. 


The M/59 is the only controller f 
rk specifically designed for direct 
mounting on the control valve motor. 
Need for brackets and 
controller-to-valve piping is 
eliminated. This unique force-balance 
controller has only two moving 
parts. There’s no explosion hazard 
with this all-pneumatic system. 
And there are no bearings; no 
linkages -nothing to align or go wrong. 


Learn how the fast response 

and simple adjustment 

of the low cost M/59 Controller, 
teamed up with the Foxboro 

d/p Cell Transmitter, will improve 
control of your process flows. 
Write today for Bulletin 470. 


The Foxboro Company, 
933 Neponset Ave., 
Foxboro, Mass., U.S.A. 


OX BORC 


J REG. U.S. PAT. OFF. 


MODEL 59 
VALVE-MOUNTED 
FLOW CONTROLLER 


FLUID 
FLOW 
SYSTEMS 
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* T.M. Applied For 


E 
ENGINEERING CO. 


AVAILABLE FOR 
IMMEDIATE DELIVERY 


FOR NON-LUBRICATING 
AND CORROSIVE FLUIDS 


and Eco is the only manufacturer who has made it avail- 
able. The first self-priming rotary gear pump suitable for 
non-lubricating and corrosive fluids is now available for 
immediate delivery. The pump, with %” P.T. inlet and 
outlet ports, features housings of 316 or Carpenter 20 stain- 
less steel, Hastelloy C or nickel, with reinforced Teflon 
gears and internal Teflon bearings and packing. 


Designated the Gearlhem* ris pump is 


suitable for speeds to 1750 rpm at capacities to 10 gpm 
and pressures to 100 psi. Viscous media to 5000 SSU can 
be pumped at reduced speeds. 


The Gear Chem created tremendous interest at 
the recent Chemical Show. In addition to proportioning 
and metering applications the pump is ideal for general 
process work in pilot plant and production operations. 


Write for prices and complete information. 


small pumps NEW YORK AVE. 
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Tefion—duPont trademark 


NEWARK, N. J. 


INSTITUTIONAL NEWS 

ENGINEERS DEMAND 
(Continued from page 98) 


graduates due, probably, to low start- 
ing base salaries in comparison to 
other opportunities open to them. The 
Federal Government has also tended 
to lose a considerable number of ex- 
perienced graduate engineers. 

In short, the various government 
agencies reflect a much-accelerated 
need for recent graduates as well as 
for experienced personnel. However, 
this is only a relatively small fraction 
of the total employment of engineers, 
and only slightly effects the lessening 
of demand. 


leoking Ahead 


Based on current trends, and assum- 
ing no major departure from the na- 
tural long-range growth of need for 
technological personnel, or changes in 
expenditure policies by the Defense 
Dept., EMC interprets its survey to 


| show that the dermand-supply ratio 


may be in close balance for the next 
few years. EMC feels that increasing 
emphasis will be placed on quality, and 
many less productive personnel will 
find it increasingly difficult to hold 
engineering positions. Staff standards 
are being raised now, and the trend 
will probably accelerate. 

Should there again develop a major 
upward shift in the overall economy, 
and should current defense expendi- 
tures be revised upward, particularly 
in the missile R&D field, then contin- 
ued shortages of engineers will exist 
for some time. But if such things do 
not develop in significant magnitude, 
then the shortage of engineers will 
probably begin to vanish. 


Salaries 


An incidental by-product of the 
study was data on engineer’s salaries. 
Broken down by industry, and based 
on the base starting salaries for men 
with Bachelor’s degrees, the EMC 
survey indicated that the salaries paid 
in the chemical industry to beginning 
graduate engineers did not tend to 
vary much—highest base starting sal- 
ary was found to be $465/month, and 
the lowest was $425/month. But the 
weighted average base salary for engi- 
neers starting in the chemical indus- 
try was found to be $434/month, and 
this was only fourth from the lowest 
out of 18 industry groups. In short, 
in 1957, engineers starting in the 
chemical field earned a base salary 
lower than that paid engineers in 14 
other industries. 
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CROLL-REYNOLDS: 


WATER INLET 


If you never heard of a CONVACTOR, do not be surprised. 
It is an entirely new design of special condensing tower 
which offers important advantages in some processes. 

In the refining of edible oils it recovers fatty acids, most of 
which were formerly waste. It offers the additional advan- 
tage of totally eliminating stream pollution from this 
source or the expense of cleaning cooling towers which 
collect such deposits. It has similar application in fatty acid 
stills, some other types of distillation processes, dryers, 
and other large vacuum processing units. 

The CONVACTOR is a combination of two condensers and 
a vacuum cooling chamber. One condenser is of conven- 
tional barometric design, the other a highly improved 
condenser working on the jet principle. The latter con- 
denses the vapor from the process and discharges directly 
into the vacuum cooling compartment where the heat of 
condensation is immediately removed. The cold water is 
then recirculated through the same jet condenser. The 
flashed vapor from the cooling operation is condensed in 
a conventional barometric condenser using water from a 
river, cooling tower or other industrial source. Periodic 
blow-down or continuous bleed-off from the flash chamber 
permits recovery. Several large industrial installations have 
been made. 

It is significant that this new contribution to vacuum equip- 
ment should come the year we are celebrating our Fortieth 
Anniversary. 


Main Office: 751 Central Avenue, Westfield, N. J. 
New York Office: 17 John Street, N.Y. 38, N. Y. 


CHILL-VACTORS * STEAM-JET EVACTORS * AQUA-VACTORS * FUME SCRUBBERS * SPECIAL JET APPA 


ANNOUNCING 


ff 


BAROMETRIC 
CONDENSER 


FLASH CHAMBER 


STORAGE 
CHAMBER 


WATER OUTLET TO 
RECIRCULATING PUMP a 
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investment you can make is in 


...the most important 
the creative ability of men. 


2500 8. Atlantic Blod., Los Angeles 


PYREX HEAT EXCHANGER ATTAINS LARGER CAPACITY 


(For further technical information, circle number 391 on Data Post Card.) 
Seen at the recent Chem Show in New York was an experimental unit of a 60-0q.ft. 
Pyrex shell and tube heat exchanger for processing corrosive fluids. Product of Corning 


heat 


exchanger and up to 375° F. on 


Glass Works, the ex- 
changer is designed 
primarily for cooling 
operations, features 
glass tubes inside a 
light steel shell. 

The six-inch shell 
unit contains 31 thin- 
walled Pyrex tubes in 
the bundle. A new 
simplified tube sheet 
assembly is said to 
provide easier instal- 
lation and maintenance 
and easier mounting of 
end fittings. Tighter 
tube packing in the 
shell increased 
outside film coefficient 
by more than 12%, 
according to Corning. 

Operating tempera- 
tures up to 200° F. on 
the shell side of the 


the tube side are possible. Operating pressures can 


be as high as 20 Ib./sq.in. Overall values of U have been measured up to 213 B.t.u./hr./ 
sq.ft./° F. in water-to-water tests. For further information, circle number 391 on the 
Data Post Card. 


FILTER PLAYS VITAL ROLE 


IN HOT LAB OPERATIONS 


(For further details, circle Number 392 on 
the Data Post Card.) 

Modified sub-micron filter units made by 
Alsop Engineering Corp. are playing an 
important part in metallographic analysis of 
irradiated materials from nuclear reactors. 

The liquid employed during the grinding, 
polishing, and cleaning of the specimens is 
drained from the polishers into a stainless 
steel tank located under the working table. 
The tank is equipped with @ liquid level float 
switch which activates a centrifugal pump 
when the liquid reaches a set level. As a 
safety measure, the pump has an override 
switch which can be manually operated from 
outside the cell. The liquid is then pumped 
through an Alsop filter and into a collection 
tank located outside the cell. 

The filter unit itself is packed with 10 
asbestos-cellulose filter discs capable of filter- 
ing out sub-micron particles. The filter units 
have been modified so that the discs can be 
changed with the master slave mechanisms. 
For further details, circle number 392 on 
the Data Post Card. 


<@ HOT LAB FILTER 


NEW ENTRAINMENT SEPARATOR 


CHEMICAL ENGINEERING PROGRESS, (Vol. 54, No. 3) March 1958 


NEW ENTRAINMENT 
SEPARATOR DESIGN 


(For details, circle Number 393 on Date 
Post Card) 


A newly-designed entrainment separator, 
the WD Scrubber made by Centrifix Corp., is 
guaranteed to remove 99.5% or more of 
solid or liquid entrainment in gas or vapor, 
regardless of size, density, or chemical char- 
acteristics. The new unit can be designed for 
any operating pressure, flow rate, or tempera- 
ture within reasonable operating limits. 

In operation, the contaminated gas enters 
the vessel and spreads out in the lower 
chamber where it is combined with the 
scrubbing liquid which is either sprayed on 
the outside of the tuyere or fed into the base 
of its inner circumference. Jet action from 
its passage through the tuyere blades imparts 
@ rotary motion to the gas which mixes it 
thoroughly with the scrubbing liquid and 
tends to throw the heavier liquid particles to 
the outside of the rotating mass. 

This liquid portion, including contaminants, 
is discharged over the lip of the scrubbing 
tuyere into an annular raceway and out the 
scrubbing stage drain. The gas leaving the 
scrubbing tuyere passes upward into a series 
of tangential siots in the upper or drying 
tuyere. Here, a similar rotating motion is 
imparted which throws off any contaminants 
carried over from the scrubbing tuyere. 
These contaminants enter a second raceway 
and discharge through the drying stage drain, 
leaving only clean gas to move through the 
outlet of the vessel. For further technical 
details, circle Number 393 on the Data Post 
Card. 
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DEVELOPMENTS OF THE MONTH 


To 


394 Slide Rule Vacuum Calculator. Handy-sized slide rule 
offered free by F. J. Stokes Corp., Vacuum Equipment Division, 
determines quickly the pumping capacity needed to evacuate 
@ given volume to a specified vacuum in a given time, or 
computes the time required to reach a specific vacuum in 
a given volume with a pump whose capacity is known. The 
calculator also displays the vapor pressure of water at various 
temperatures; the capacities of round tanks of different diameters 
in cubic feet per foot and gallons per foot; the boiling point 
of eleven common solvents at pressures from atmospheric to 
absolute vacuum; melting point and vapor pressure of nine 
metals frequently deposited by vacuum evaporation; and a use- 
ful conversion table for high vacuum computations. To obtain 
one of these handy calculators circle number 394 on Date 
Post Card. 


JUST A MOMENT is needed to learn how to use this insert. 
When looking through the front part of the magazine, pull 
the folder portion of the insert out to the right, and the 
numbers on the post card are convenient for circling. 


3 


AS YOU PASS the pull-out page, and it is on the left, fold 
the post card back along the vertical scoring, and once again 


the numbers are handy for circling. 


\ 


‘ 
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Numbers followed by letters are for checking your interest in * 
the products, equipment, and services advertised in this issue, 
the number corresponding to the page on which the ad appears. 
Letters indicate position on the page: L, left; R, right; T, top; 
B, bottom. A indicates a full page; IFC, IBC, and OBC are cover 
advertisements. Numbers in the 300-series bring you new 
engineering data in the chemical engineering field. 


Be sure to include your name, address, and position. 
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| ADVERTISED IN THIS SPACE 


PRODUCT INDEX 


EQU!PMENT 
Agitators, experimental 
171R 
standardized- 
component ....... 120L 
Belts, woven-wire ..... 116L 
Blenders, rotary ....... 164L 
Burst discs, graphite. .158BR 
Castings, alloy ........ 144L 
131A 
Compacting equipment ..15A 
Compressors .....-+++ 135A 
high-pressure ....... 175R 
reciprocating, motor 
10A-1T1A 


Condensers, tower-type. 103A 
Controls, flow, pneu- 
matic 
liquid 
able proportional- 
Couplings, quick ....... 18A 
De-lonizers, automatic. ..170L 
Distributors, bulk 


173T 
Drum warmer and 

178TR 
Dryers, instrument air... 

pilot plant .......... 30L 

113A 

35A 


Ejectors, vacuum ..96L, 114L 
Evaporators, multiple- 


175BL 
31A, 119A 
membrane-type ..... 156L 
25A 
vertical leaf ........ 124L 
Fused quartz products. .164R 
Gaskets, Teflon ....... 140L 
Glassware, distillation. .168L 
Grids, heating ....... 175TL 


Grinding equipment ...172TL 
Heat exchangers 


9A, 100L, 134L, 161A 


evaporative ......... 118L 
Heaters, fired ........ 133A 
Joints, ball, flexible ...163R 
expansion, Teflon ....140L 
Liquid processing equip- 
ment, portable ..... 179R 
Meters, tank contents. .162BL 
158L 
Mixers ..... 40A, 1321, 146L, 
158L, OBC 
spiral-ribbon ......... 6A 
Nozzles, spray ..142L, 172BL, 
178BL 
Oil reclaimer systems... .92L 
Pumps, centrifugal ..... 
corrosion-resistant 157A 
121A 
gear, Tefen 102L 
99A 
liquefied gases ..... 148L 
plastic, sealless ..... 155A 
12A, 109A 
vacuum, two-stage 165R 
160L 


Rectifiers, mercury arc...29A 


399 on Data Post Card. 


rn THE BENEFITS OF MEMBERSHIP 


in the American Institute of Chemical Engineers are 
spelled out in the brochure “Know Your Institute,” 
which also outlines the objectives of this nation-wide 
organization of chemical engineers and includes a mem- 
bership blank for your convenience. 


Rotameters, with PVC 


end fittings ........ 147R 
Scrubbers, fume ........ 7A 
Seals, mechanical ..... 174BR 


Separators, entrainment ..4A 
entrainment, graphite. 145A 


Tanks, aluminum, 
173BR 
IFC 


Telemetering systems ....32L 
Temperature measurement 
and control equip- 


169R 
Towers, condensing 103A 
Valves, corrosion-resis- 

157A 

137A 

36A 

stainless steel ....... 93A 
Vaporizers, corrosion- 

126L 
Vessels, corrosion- 

154L 
Vibrators, bin ........ 17381 
Viscometers ........... 94L 


Waste disposal systems. 141A 
Water supply equipment.17A 


MATERIALS 
Borohydrides, sodium and 


38A 
Catalysts, research 

139A 
16L 
Filter medium ......... 165L 
Fullers Earth .......0. 162TL 


Packing, Intalox Saddles.89A 


115A 
Plastics, sheets, rods, 

169BL 
Polyethylene ........... 28L 
Quartz, fused ....... 170BR 


Stainless steel, circles...95A 
Tantalum, corrosion test 


tubing 


168BR 
SERVICES 
Developmen’:, tech- 
nical 
Design and construction, 
plants 
104A, 117A, 125A, 143A 
oxygen generating 
129A 
petrochemical plants. .33A 
Fabrication, process 
equipment .26L, 27A, 9I1A, 
97A, 136L, 153R, 159R 
Process simulation, by 


13A 
Research, catalysts .139A 
MISCELLANEOUS 
Automobiles ......... 127A 
Exhibition, chemical and 

petroleum engineer- 

174L 
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IFC Storage Tanks. For chemical and pe- 
troleum service. Wyatt Metal & Boiler Works. 


3R Rotary Sifter Bulletin. B. F. Gump Co. 
4A Entrainment Separator Bulletin. Otto H. 
York Co. 

6A Data on Spiral Ribbon Mixers. Read 
Standard, division of Capitol Products. 

7A Fume Scrubbers. Bull. 4R from Schutte 
and Koerting. 

9A Heat Exchangers. Texas Metal Fabricat- 
ing Co. 

10A-11A Motor-Driven Reciprocating Com- 
pressors. Ingersoll-Rand. 

12A Process Pumps. Bull. EM-79 from 
Peerless Pump Division, Food Machinery and 
Chemical Corp. 

13A Process Simulation by Analog Com- 
puter. Services available from Electronic 
Associates. 

15A C 

from Allis-Chalmers. 
16L Wire Cloth Catalog. Newark Wire Cloth 
Co. 

17A Water Supply Equipment. Bull. CW-9 
from Layne & Bowler. 

18A Quick Couplings. Ever-Tite 
Co. 


23A-24A New Technical Developments. Bull. 
from U.S. Industrial Chemicals. 


25A Pan-Type Filters. Eimco Corp. 
26L Processing Equipment Fabrication. Bulls. 
from Downingtown Iron Works. 


27A Processing Equipment. Bulls. 
Sprout-Waldron. 


28L Polyethylene. Technical data from Se 


Process. Bull. 0788836 


Coupling 


from 


met-Solvay Petrochemical Division, Allied 
Chemical & Dye. 
29A Mercury Arc Rectifiers. Information 


from Allis-Chalmers. 

30L New Pilot Plant Dryer. C. G. Sargent’s 
Sons Corp. 

31A_ Filters. Purolator Products, Inc. 

32L Booklet. Also 
Bull. CP-3012 on pulse code telemetering. 
Vapor Recovery Systems Co. 

33A Petrochemical Plants. Blaw-Knox, Chem- 
ical Plants Division. 


34. Teflon Sheet, Rod, and Tubing. Bull. 


from Crane Packing Co. 


35A Spray Dryers. Nichols Engineering & 
Research Corp. 

36A Process Valves. Wm. Powell Co. 

38A Sodium and Potassium Borohydrides. 
Technical data from Metal Hydrides, Inc. 
40A Mixers. Catalog A-27 from Philadelphia 
Gear Works. 

89A Booklet on Intalox Saddle Packing. 
Bull. S29-R from U. S. Stoneware. 

91A_ Process Equipment. Bulls. from Pfaudier 


Co. 
92L Oil Reclaimer Systems. Bull. R-160 from 
Hilliard Corp. 


93A Stainless Steel Valves. Folder from 
Cooper-Alloy Corp. 

94L Viscometer Brochure. Brookfield Engi- 
neering Laboratories. 

95A Stainless Steel Circles. G. O. Carlson, 
Inc. 


96L Vacuum Ejectors. Graham Manufacturing 
Co. 


97A Process Equipment Fabrication. Artisan 
Metal Products, Inc. 
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99A Leakproof Pumps. Details from Chem- 
pump Corp. 

100L Heat Exchangers. Bull. 
Doyle & Roth Manufacturing Co. 
101A Pneumatic Flow Control. Bull. 470 
from Foxboro Co. 

102L Teflon Gear Pump. Technical data and 
prices from Eco Engineering. 

103A Condensing Tower. Data from Croll- 
Reynolds. 


1044 Design and Construction Services. 
Fluor Corporation. 


109A Process Pumps. Aldrich Pump Co. 
111A Adjustable Proportional Band Liquid 
Level Control. Engineering Data Sheet from 
Leslie Co. 

113A Process Dryers. Test services avail- 
able. Louisville Drying Machinery Unit, Gen- 
eral American Transportation. 

114 Vacuum Ejectors. Bulls. from Elliott Co. 


115A Plastic Tower Packing. Booklet from 
Harshaw Chemical. 

116L Woven Wire Belts. Reference manual 
from Cambridge Wire Cloth. 

117A_ Plant Design and Construction. Badger 
Mfg. Co. 

118L Evaporative Heat Exchangers. Bulls. 
129, 130, 132, and 136R from Niagara 
Blower. 

119A Filters. Sparkler Mfg. Co. 

120t Agitators. Bull. 551 and data sheet 
from New England Tank & Tower. 

121A Fire Pumps. Bulls. 5841F and 6902F. 
from Fairbanks-Morse. 

124L Vertical Leaf Filters. T. Shriver & Co. 
125A Design and Construction Services. 
Girdler Co., Construction Division. 
126L Corrosion-Resistant Vaporizers. 
ard M. Armstrong Co. 
127A Automobiles. 
General Motors. 

128L Tantalum Corrosion Test Kit. 
Metallurgical Corp. 

129A Oxygen Generating Plants. Air Pro- 
ducts, Inc. 

131A Centrifugals. 
Sharples Corp. 
132L Mixer Catalog. Baker Perkins, Inc. 
133A Fired Heaters. Struthers Wells. 

134L Heat Exchangers. Bul!. 1000 from Davis 
Engineering. 

135A Compressors. Cooper-Bessemer. 

Process Equipment. Edw. Renneburg 
& Sons. 

137A Porcelain Valves. Lapp Insulator Co. 
139A Catalyst Research Services. Girdler 
Co., Chemical Products Div. 

140L Teflon Gaskets and Expansion Joints. 
Catalogs from U. S. Gasket Co. 

141A Waste Disposal Systems. Booklet from 
Dempster Brothers. 

142L Spray Nozzles. 
from Spray Engineering. 
143A Design and Construction Services. 
Booklet from M. W. Kellogg. 

Alloy Castings. Duraloy Co. 

Impervious Graphite Entrainment Sep- 
arators. Catalog Section $-6900 from National 
Carbon Co. 


158-HE from 


Rich- 
Oldsmobile Division, 
Fanstee! 

from 


Datafile 1285 


Performance data 


Mixers. Catalog V-1 from Paul O. 
Abbe. 
147R Rotameters with PVC End Fittings. 


Data from Schutte and Koerting. 
148L Pumps for Liquefied Gases. Bull. 
203-7 from Lawrence Pumps. 
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153R Process Equipment Febrication. Koven 
Fabricators. 


154L Corrosion-Resistant Vessels. Ellicott 
Fabricators. 
155A Sealless Plastic Pumps. Catalog from 


Vanton Pump and Equipment. 


156L Membrane-Type Filters. Crol!-Reynolds 
Engineering Co. 


157A Corrosion-Resistant Pumps and Valves. 


Duriron Co. 

158L Roll Mills, Mixers. Charlies Ross & 
Son. 

158BR Graphite Burst Discs. Data and 


prices from Delanium Graphite Co. 


159R Process Equipment Fabrication. Man- 
ning & Lewis. 

160L Vertical Pumps. Layne & Bowler Pump 
Co. 


161A Heat Exchangers. M. W. Kellogg. 
162TL Processed Fullers Earth. Floridin Co. 


162BL Tank Contents Meter. Bulls. 
Uehling Instrument Co. 

163R Flexible Ball Joints. Bul! 
Barco Mfg. Co. 

164L Rotary Blenders. Bull. 
Sturtevant Mill Co. 

164R Fused Quartz Products. 
American Fused Quartz Co. 
165L Filter Medium. Palmer Filter Equipment 
Co. 

165R Two-Stage Vacuum Pump. Bull. 95 
from Beach-Russ Co. 

168L Distillation Glassware. 
from Ace Glass, Inc. 

168BR Compressed Tetrafivoromethane. 
Matheson Co. 

169BL Plastic Sheets, Rods, Tubes. Catalog 
from Kaufman Glass Co. 

169R Temperature Measuring and Control 
Equipment. Claud S. Gordon Co. 

170L De-lonizer. 
Treatment Co. 

170BR High-Purity Fused Quvwartz. Amersil 
Quartz Div., Engelhard Industries. 
Centrifugal Pumps. Bull. 
Frederick Iron and Steel. 

171R Experimental Agitator Kit. Bul!. 109 
from Chemineer, Inc. 

172TL Grinding Equipment. Baver Bros. Co. 
172BL Spray Nozzle Catalog. Binks Mfg. Co. 
173T Bulk Material Distributor. Hayes & 
Stolz. 

173BL Bin Vibrator. 
Co. 

173BR Welded Aluminum Tanks. Brochure 
from R. D. Cole Mfg. Co. 

1744 Chemical and Petroleum Engineering 
Exhibition, London. F. W. Bridges & Sons. 
174BR Mechanical Seals. Booklet from Dura- 
metallic Corp. 

175TL Heating Grids. Details from Rempe 
Co. 

175BL Multiple Effect Evaporator. Kutztown 
Foundry & Machine. 

175R High Pressure Compressor. Norwalk 
Co. 

178BL Spray Nozzle Catalog. Spraying 
Systems Co. 

178TR Drum Warmer and 
DW-6 from Dean Products. 
179R Portable Liquid Processing Equipment. 
Alsop Engineering. 

Instrument Air Dryers. Bull. 857 from 
Milton Roy. 

OBC Mixer Bulletins. Mixing Equipment Co. 


from 
2158 from 


080B from 


Thermal 


Catalog 50 


Illinois Water 


107 from 


Data from Bin-Dicator 


Cooler. 


Form 


| 
| 
| 
| 
7R 
7A 
BR | 
4A 
IR 
BR 
FC 
2L 
mR 
| 
6L 
BL 
A 
A 
_| 
R 
A 
A ‘ 
A 
R 


EMERY INDUSTRIES LICKS TOUGH PROBLEM: 


How to pump fatty acids 24 hours a day, 
7 days a week, and cut maintenance costs! 


Around-the-clock hydrolysis produces fatty acids from animal fats, tallow, palm, soy- 
bean, cottonseed and corn oils at Emery Industries plant in Cincinnati, Ohio. Pumps 
work on hot corrosive fatty materials 24 hours a day, seven days a week, and mainte- 
nance used to be a costly problem. Packings had to be replaced far too often. Valves 
needed frequent refacing. Wear of plungers was excessive. 


How Emery solved the puzzle: Looking for an 
answer to the problem of excessive downtime 
and maintenance, Emery conferred with 
several pump manufacturers. Aldrich was 
the only company to offer a pump better in 
both design and materials...the fluid end 
being of stainless steel. Original, ineffective 
pumps were immediately replaced with 
Aldrich Triplex Pumps. 

Result: Two Aldrich Pumps have pumped 


raw materials on a continuous basis since 
1948. Two more were installed for additional 
capacity in 1954. Maintenance costs have 
been reduced substantially. Downtime has 
decreased to a minimum. Operating efficiency 
is now at an all-time high and quality of proc- 
essing has improved. We'll be glad to send you 
full information on Aldrich Pumps and their 
advantages to you. Simply write Aldrich Pump 
Company, 20 Gordon Street, Allentown, Pa. 


the toughest pumping problems go to 
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Engineering Data 
(Continued from page 108) 


EQUIPMENT 


301 Temperature Monitor. Suitable for mon- 
itoring or control of temperatures from —400 
to +3,000°F. A compact unit ready to 
connect to thermocouples and source of 
power. Technical data from Assembly Prod- 
ucts, Inc. 


302 Horizontal Mixer Bulletin. Brochure 
from Young Machinery Co. describes units 
with capacities from a few pounds to thou- 
sands of pounds per hour. Single units in 
all sizes from 3¥2 to 500 cu. ft. 


303 Instruments for Nuclear Research. 
Series of bulletins from Technical Associates 
gives details and prices of personnel monitors, 
scalers, rate meters, detectors, probes, acces- 
sories. 


304 Steel Container Bulletin. Reynolds 
Aluminum Supply Co. offers data on complete 
line of steel containers with all types of 
linings for chemical products. 


305 Catalog of Vibratory Materials Handling 
Equipment. Covers vibrators, packers and 
jolters, car rappers, level switches, 
flow control valves, etc. Syntron Co. 


306 Disc-Type Centrifuge. Technical data 
from Sharples Corp. on their DH-6 Nozljector, 
@ continuous disc-type centrifuge with 400 
gal./hr. capacity and ability to operate at 
pressures to 150 Ib./sq.in. 


307 Dust Filter Bulletin. Dimensions, speci- 
fications, illustrations of five basic “RJ” units 
for a wide variety of industrial dust control 
applications. Day Co. 


308 Centrifugal Compressors for Catalytic 
Reforming. Built to handle wide volume range 
of low density hydrocarbons used in refining. 
Either vertically or horizontally-split casings. 
Bulletin from Ingersoll-Rand. 


309 Sliding-Gate Temperature Control Valves. 


Bulletin from Jordan Industrial Sales Division 
of OPW Corp. contains sizing charts, dimen- 
sional drawings, control ranges, material speci- 
fications, and accessory items list. 


310 Fluid Flow Rate Alarms. Bulletin from 
Brooks Rotameter Co. describes both magnetic 
or electronic types for use with rotameters 
to meet any flow requirement. 


311 Pollution Control, Ventilation Equipment. 
Brochure from Claude B. Schneible Co. gives 
details of Multi-Wash collectors, fly ash col- 
lectors, entrainment separators, ventilation 
equipment. 


312 Refrigeration for the Chemical Indus- 
try. Reactors, coils, compressors, condensers, 
controls. Brochure from Frick Co. 


314 urpose Chemical Equipment. 
Ball and pebble mills, conical dry blenders, 


details, tables of engineering data. Paul O. 


Abbe, Inc. 


320 Flow Meter. Made by Fox- 
boro Co. Now available for 2 in. lines as 
well as 1 in. For measuring flow rates as 
low as 3 gal./min. 


321 Valve Catalog. 56-page catalog from 
Barksdale Valves covers complete line of 
“Shear-Seal” valves, graphs for calculating 
pressure drop, discharge and velocity of 
liquids, pressure conversion chart. 


322 Dust Filter Catalog. Detailed informea- 
tion from W. W. Sly Mfg. Co. on dust control 
systems and how to engineer them. 36 pages. 


323 Air Engineering Brochure. Describes 
after-coolers, air conditioners, liquid coolers, 
heat exchangers, condensers, refrigeration 
quipment. Niagara Blower Co. 


mixers, pressure filters. Bulletin from H. W. 
North Co. 


315 Print-Out Recorder. Designed to monitor 
any production process, traffic flow, or 
machine operation. Totals and prints either 
elapsed time or number of units produced 
on chronologically-marked tape at predeter- 
mined intervals. Bulletin from Standard Instru- 
ment Corp. 


316 Semi-Conductor Rectifiers. Bulletin from 
Allis-Chalmers gives technical details of 
germanium, silicon, and selenium rectifiers. 
Efficiency up to 95%. Director currents and 
voltage ratings shown in chart form. 


317 Carbon and Graphite Equipment. Bul- 
letin from National Carbon Co. covers shell 
and tube heat exchangers; cascade, concentric, 
and immersion type heat exchangers; centri- 
fugal pumps; entrai t sepsrators, many 
other pieces of equipment and carbon and 
graphite products. 

318 Pneumatic Controller Bulletin. Dis- 
cusses Fischer & Porter motion-balance pnevu- 
matic controllers with exclusive regenerative 
feedback circuit. Technical data and selection 
tables. 


319 Ball and Pebble Mill Catalog. Operating 
and selection data, design and construction 


DEVELOPMENTS OF THE MONTH (Cont.) 


395 Two-Stage Entrainment Separator. De- 
signed to separate liquids from gas streams 
containing finely-divided fog or mist, the 
Peco-Sep separator operates as a two-stage 
system. The gas is first preconditioned by 
coalescing the liquid particles into larger 
droplets which are not able to “float” in the 
gas stream. These enlarged droplets are 


then removed by means of a wire mesh-type 
mist eliminator section. 


It is claimed that the 


110 e 


unit will efficiently remove airsols and fogs 
from gases, as well as filtering out traces 
of foreign solid matter. 

Typical applications include removal of 
traces of compressor oil from compressed 
gases, and the preconditioning of gas streams 
prior to further processing such as gas de- 
hydration or liquefaction. For further tech- 
nical details from Perry Equipment Corp. 
circle number 395 on Data Post Card. 
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324 Stainless Steel Gate Valves. Cooper 
Alloy Corp. offers complete line of 600 Ib. 
stainless steel gate valves designed to meet 
API 600 and ASA B 16.5 specifications. Sizes 
Ya to 2 in. screwed and socket weld, and 
V2 to 8 in. flanged and butt weld. Pressure 
range to 1,440 |b./sq.in. Temperature range 
from —425 to -+-1,500° F. 


325 Industrial pH Equipment. 8-page bro- 
chure from Beckman Process Instruments 
Division gives detailed descriptions and speci- 
fications of all Beckman industrial pH instru- 
ments, electrodes, and accessories. 


326 Rotary Positive Displacement Pumps. 
Bulletin from Manton-Gaulin Mfg. Co. gives 
performance characteristics, graphs on operat- 
ing speeds and ranges, corrosion resistance 
charts, data on seals. 


327 Semi-Conductor Power Rectifiers. Bul- 
letin from General Electric covers all tech- 
nical aspects of their line of germanium and 
silicone semi-conductor power rectifiers. Many 
illustrations and data tables. 


328 Extreme Pressure Gauge. New gauge, 
made by American Instrument Co., will meas- 
ure pressures up to 100,000 Ib./sq.in. ac- 
curately and safely. Indicator is not part of 
pressure system. Details from maker. 


329 Low Capacity Rotary Pump. Bulletin 
from Eco Engineering describes the “Minilab,” 
constructed of Hastelloy C with Teflon or car- 
bon impellers, bearings, and Teflon packing. 
Specifications, flow rates, dimensional draw- 
ings. 

330 Spray Type Deaerating Heater. 30-page 
brochure from Permutit Co. gives many case 
histories and flow diagrams of actual installa- 
tions. Much engineering data in tabular 
form. 

331 Process Equipment. Specially-designed 
equipment for mixing, size reduction and 
classification, bulk materials handling. 20- 
page bulletin from Sprout-Waldron. 


332 Processing Equipment Bulletin. 24-page 
brochure describes evaporators, drum, rotary, 
pan, and vacuum dryers, flakers and cooling 
drums, spray dryers, autoclaves, processing 
kettles, mixers, gas cleaners. Blaw-Knox, 
Buflovak Equipment Division. 

333 Heating Coil Bulletin. Design and price 
information on the Dean Thermo-Panel Coil 
which can in many cases replace pipe coils 
with advantage in indwstrial heating and 
cooling processes. Dean Products, Inc. 

334 Fume Scrubbers. Wet cyclone, packed 
tower, and special types. In solid plastic 
(also fiber-reinforced), rubber & plastic-lined 
steel, stainless steel, alloys, and lead. Bul- 
letin from Heil Process Equipment Corp. 

(Continued on page 112) 


t 
4 
a 
— 


ANOTHER NEW 


PRODUCT 


ADJUSTABLE PROPORTIONAL BAND 


LIQUID LEVEL CONTROL 


ee. with adjustable level ranges up fo 0-200” 


Here is a new differential pressure-type liquid 
level control pilot that combines the wide adjust- 
able level ranges in the table shown below with a 
2-20” or 7-25” adjustable proportional band. 
ADJUSTABLE ADJUSTABLE CONTROL 


LEVEL RANGE — PROPORTIONAL BAND PILOT 
INCHES (INCHES, HzO) TYPE 


LAP 


2-20 


0-40 of 0-87 


0-30 of 0-91 2-20 LABP 


0-200 7.25 


Maximum Static Pressure — 300 psi 
One Knob — Easy Adjustment 

A single knob adjustment quickly sets the propor- 

tional band where you want it, even while the 

system is in operation. The liquid level is main- 

tained constantly within that band until you 

re-set the control pilot for new conditions. 


Applications 
Leslie-Level-Matic Control Pilots are used in 
either open or pressurized vessels to control the 
level of virtually any liquid including water, gas- 
oline, oil and chemical solutions. The new control 
pilot is particularly useful to maintain constant 
levels where there are high flow rates through 
vessels with small cross sectional areas. 


Float Cages Eliminated 
There are no floats or cages needed for Leslie- 
Level-Matic Control] Pilots, and no torque tube 
seals, stuffing boxes, or thermohydraulic systems. 
All of the primary control elements are in one 
place and may be installed with a fraction of the 
effort and cost required for displacement-type 
controllers. 


Vibration-Proof, Dependable 
All of the dependability factors for which Leslie 
products are so well-known are incorporated in 
this new control pilot, as well. Rugged, accurate, 
stable — it is unaffected by normal vibration or 
turbulence. 

More Information 


Send for Engineering Data Sheet de- 
scribing this new Control Pilot and 
outlining its principle of operation. 


REGULATORS and CONTROLLERS 


“ve 


LESLIE CO., 241 Grant Avenue, Lyndhurst, New Jersey 
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Engineering Data 


EQUIPMENT 


(Continued from page 110) 


335 Pneumatic Conveying and Dust Han- 
dling Systems. Fluor Products Co. offers new 
catalog on bulk pneumatic conveying, ash 
handling, dust control, and air classifying 
equipment, made and sold in America under 
license from Maschinenfabrik Hartmann A. G. 
of West Germany. 


336 Vacuum-insulated Helium teat Ex- 
changer. Can cool up to 30 Ib./min. of 
helium down to as low as —310°F. Pres- 
sures to 5,000 Ib./sq.in. Details from Hof- 
man Laboratories, Inc. 


337 High-Volume Air Sampler. For ready 
identification and measurement of airborne 
particulate matter by means of deposits on 
filter papers. Made of steel and aluminum, 
accommodates 6 x 9 in. and 8 x 10 in. filter 
papers. Data from Staplex Co. Bulletin. 


338 Rotary Positive Gas Blowers and Pumps. 
Type AF blowers supplied in 18 sizes with 
capacities to 920 cu.ft./min. for service from 
1 to 10 Ib. pressure. Type XA gas pumps 
available in 18 sizes with capacities to 880 
cu.ft./min. for pressures from 1 to 7 Ib. 
Brochure from Roots-Connersville Blower. 


339 Reversible Filtration Equipment. New 
system allows frequent back washing, keeps 
filter cakes thin, said to maintain higher 
filtration rates with less filteraid and lower 
pressure drops. Technical details from Jud- 
son G. Brown. 


340 Thermometer Catalog. 56-page catalog 
from Minneapolis-Honeywell describes com- 
plete line of Brown rectangular case filled 
system thermometers, indicating, recording, 
and controlling types. 


341 Low-Fin Graphite Heat Exchanger. New 
impervious graphite tube with internal low 
fins that more than double the inner surface 
of Karbate shell and tube heat exchangers 
has been developed by National Carbon Co. 
Technical data available. 


342 Wood Tank Handbook. Exhaustive ref- 
erence and data handbook from National 
Wood Tank Institute covers uses in chemical 
processing, design data, linings, installation 
information. 25 pages, many tables. 


343 Large-Capacity Ball Valves. Bubbie- 
tight performance is claimed up to 500 
Ib./sq.in. Round port, full bore sizes avail- 
able from 2 to 24 in., with ASA, AND, or 
special flange configurations, in stainless 
steel, aluminum, or other material as re- 
quired. Technical data from Vickery Co. 


344 Packless Metering and Proportioning 
Pump. Capacity adjustable while in opera- 
tion, pumping up to 2,500 Ib./sq.in. Available 
with either Teflon-faced diaphragm or me- 
tallic bellows. Further details from Hills- 
McCanna Co. 


345 Combustible Gas Analyzer. 8-page 
bulletin from Mine Safety Appliances Co. 
presents details of their M-S-A combustible 
gas analyzer Model “F”. Three basic systems 
are illustrated. 


346 Plastic Blowers and Fans. In un-plas- 
ticized rigid polyvinyl! chloride for capacities 
from 143 to 15,000 cu.ft./min. Bulletin from 
Industria] Plastic Fabricators contains exten- 
sive tables on chemical resistance of poly- 
vinyl chloride. 
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396 Double Arm Continuous Mixer. For 
homogenous mixing of high density or high 
viscosity materials, designed for extremely 
heavy duty, the mixer is said to be the first 
of its type to provide high speed mixing at 
capacities of 2 to 4 cu.ft./min. 

The 7-ft. machine has 7-in. mixing chambers 


and is built to be installed in a process 
pipeline. It can be equipped for vacuum 
operation and with temperature controlling 
jackets for heating and cooling. For more data 
from the maker, Read Standard Division, 
Capitol Products Corp., circle number 396 
on Data Post Card. 


347 Standard Polyethylene Tanks. Cylindri- 
cal, square, and rectangular. Can be sup- 
plied with mixing and stirring equipment, 
outlets, covers, sight glasses, and overflows. 
Additional data from American Agile Corp. 


348 Industrial Dryers. New “Roll-Away” de- 
sign said to increase drying capacity up to 
25% per dryer by reducing down-time in 
multiple dryer operation. Folder from J. P. 
Devine Mfg. Co. 


349 Alloy Tubing. Superior Tube Co. offers 
line, comprising 16 different analyses, of 
heat-resistant alloys which will not rupture 
under a stress load of 25,000 Ib./sq.in. at 
1,200° F. during a 1,000 hr. test period. The 
alloys are also oxidation and corrosion-re- 
sistant. Data from manufacturer. 


350 Digital Computer Bulletin. Features ful! 
description of simplified programming for 
the Bendix G-15 general purpose digital 
computer. Also introduces mew accessory 
that enables the G-15 to operate as a digital! 
differential analyzer. Bendix Computer Divi- 
sion. 


351 Engineering Data on Dall Flow Tubes. 
Comprehensive technical data on design, 
metering characteristics, fiow formulas, 
capacity, and accuracy. Also installation in- 
formation, accessory items. Many charts and 
graphs. Builders-Providence, Inc. 


352 Pneumatic Power Actuators. Bulletin 
from Conoflow Corp. describes operation of 
the Cylinder Conomotor, listing applications 
including proportional control of valves, 
speedchangers, pumps, autotransformers, flow 
regulators. 


353 Large-Diameter Reinforced Epoxy Pipe. 
Now available in 2 to 12 in. diameters, 
Bondstrand, product of Amercoat Corp., is 
made by a patented process employing in- 
terwoven fiberglass filaments, impregnated 
with epoxy resins and heat cured. 


354 Instruction Manual on Conical Dryer- 
Blender. Pfaudler Co. offers instruction 
manual on their glassed-stee! conical dryer 
blender. Manual covers installation, opera- 
tion, and maintenance procedures. Also 
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given are specifications and dimensions of 
2, 4, 6, and 8 ft. models. 


355 Industrial pH Equipment. Model 28A 
pH meter, made by E.I.L. Instruments, uses 
an “isopotential” control system to effect fully 
automatic temperature compensation. A 
stability of plus or minus 0.02 pH per 24-hr. 
period is claimed. 


356 Ejight-Pocket Rotary Feeder. Designed 
to feed bulk materials into process lines at 
pressures up to 25 Ib./sq.in. Folder from 
Beaumont Birch Co. 


357 Vertical Sump Pumps. Standard, ver- 
tically-designed rubber-lined pumps for sump 
and general operations. Available in 2 x 2 
in., 3 x 3 in., 5 x 5 in., and 6 x 6 in. sizes 
with capacities from 20 to 1,400 gal./min. 
Data from Denver Equipment Co. 


358 Sintered Metal Filtering Elements. in 
sintered bronze or 316 stainless steel. for 
pressures to 5,000 |b./sq.in. Temperature 
limits from—60 to 450° F. Additional informa- 
tion from Hoke, Inc. 


359 Cooling Tower Bulletin. J. F. Pritchard 
& Co. offer bulletin on their low-silhouette, 
“Lo-Line” cooling towers. All-steel structural 
members, galvanized for corrosion protection. 
Louvers, casing, distribution system, and fan 
deck of asbestos cement for fire protection. 
Bulletin gives complete specifications, tower 
dimensions, and mechanical details. 


360 Pump Selector Bulletin. Describes wide 
variety of pump types, specially-designed for 
resistance to corrosion, abrasion, high tem- 
perature. Nagle Pumps, Inc. 


361 Pyroceram Tubing. Corning Glass 
Works announces availability of tubing in 
diameters from Ve to % in. in Pyroceram, 
new glass-based crystalline material. 


362 Electric-Type Load Cells. leeds & 
Northrup Co. offer technical data on elec- 
tric-type load cells, claimed to have im- 
portant new applications in weight measure- 


ment. 
(Continued on page 114) 
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Continuous Solvent Stripper 
Continuous Gas Solids Reactor 
Continuous Vacuum Dryer 


At General American’s East Chicago pilot plant, you can 
test the drying or reacting of your materials in the widest 


Now, at one convenient range of drying equipment ever assembled in one place. 


Louisville Dryer engineers will work with you—study 


location, you can test- your materials and needs, make recommendations for type 


of equipment, size and heating medium. You can check 


dry you r materials in these recommendations for yourself through practical tests. 


. Your Louisville Dryer is then engineered for most efficient 
a variety of and economical service— built specifically to meet 
your needs. 


equipment To test the drying of your materials in all these different 
types of drying equipment, call in a Louisville Dryer 


engineer. There is no cost or obligation. 


process LOUISVILLE DRYING MACHINERY UNIT 
Serneea7 GENERAL AMERICAN TRANSPORTATION CORPORATION 


Dryer Sales Office: 139 S. Fourth Street, Louisville 2, Kentucky * Eastern Sales Office: 380 Madison Avenue, 
New York 17, New York * In Canada: Canadian Locomotive Company, Ltd., Kingston, Ontario, Canada 
General Offices: 135 South La Salle Street, Chicago 90, Illinois. 
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ANOTHER 
ELLIOTT 
EJECTOR 


engineered 
for the job 


The twin, three-stage Elliott 
steam jet ejector seen here 
maintains a suction pressure 
of 5mm Hg absolute 


designed to serve world’s largest crude oil unit 


This unique, giant-sized ejector is the largest vacuum installation 
ever built. The design problem here was to engineer a unit which 
would efficiently and economically maintain the specific suction 
pressure required by the application. To accomplish this, Elliott 
engineers designed a twin-type ejector with two vertical first-stages 
which are 40 ft long, have 60-inch diameter inlets, and discharge 
to a 20,000-sq ft intercondenser. The two 20-inch second-stage 
ejectors discharge to a 6000-sq ft intercondenser and the third-stage 


ai 


Us. 


ejectors discharge to a 3000-sq ft aftercondenser. 


write us for descriptive bulletins 


Available literature on single-stage, chemical and industrial process appli- 
multistage and corrosion-resisting types cations. Contact your nearby Elliott 
illustrate Elliott’s versatility in ejector District Office or write Elliott 


design and construction for all sorts of Company, Jeannette, Pa. 


ELLIOTT 
Compana Fis 
today 


Ge.2 


Send for 


» 
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Engineering Data 


EQUIPMENT 


(Continued from page 112) 


363 Controlled Volume Diaphragm Pumps. A 
new design by Milton Roy Co. features use 
of Teflon diaphragms to seal the liquid ends 
from the plunger and housing. Capacities 
from 1.1 to 138 gal./hr.; pressures to 2,000 
Ib./sq.in. Details and specifications from 
Milton Roy. 


364 Low-Silhovette Tower. Binks 
Manufacturing Co. cffers technical details on 
a@ new general purpose cooling tower with 
a 15 to 200 gal./min. capacity. Featured is 
multi-finned internal decking constructed of 
non-corrosive plastic. 


365 New Distributor Head for Graphite Ab- 
sorbers. A new distributor head for falling 
film absorbers is constructed of impervious 
graphite, uses new principle to damp surges 
of entering liquid. Details from Falls Indus- 
tries, Inc. 


SERVICES 


366 Corrosion Data. Blaw-Knox, Chemical 
Plants Division, offers reference file sheets on 
cathodic protection (1-12.1.12), errosion- 
corrosion (1-12.1.14), and concentration cell 
corrosion (1-12.1.15). 


367 Equipment Fabrication. Alloy Fabrice- 
tors specialize in the fabrication of corrosion- 
resistant equipment. Bulletin describing 
facilities and services offered to the chemical 
processing industries. 


368 Technical Report on Gamma Ray 
Generation. Data on planning radiation re- 
search programs and laboratories, on de- 
signing commercial irradiation installations, 
and on investigating the technical and eco- 
nomic feasibility of high energy processing. 
Applied Radiation Corp. 


369 Technical Data Book Catalog. Newly- 
revised 1958 catalog of pocket-size technical 
data books, selling at $1.25 each. Lefax 
Publishers. 


370 Pressure Process for Nitric Acid. De- 
tails from Chemical and Industrial Corp on 
their nitric acid process. Bulletin contains 
process description and schematic flow sheet. 


371 Nuclear Engineering Services Brochure. 
Describes experience of Burns and Roe, Inc. 
in nuclear power generation and reactor 
facilities, environmental testing, aviation 
test facilities, and materials manufacturing, 
processing, and handling. 


372 Equipment Fabrication Services. Bulle- 

tin from Artisan Industries gives details of 

the engineering and fabricating services 
(Continued on page 116) 
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PACKING Wy 


All the facts about 


HARSHAW 


Contained in this comprehensive booklet 
discussing the application of Harshaw 
Tellerettes to tower packing. 


Subjects discussed at length (accompanied 
by pertinent charts) 


1. The Tellerette Shape 
2. Physical Characteristics 


3. Lower Capital Investment and 
Operating Cost 


4. Low Weight 

5. Reduced Tower Height 

6. Increased Tower Capacity 
7. Support Plates 

8. Corrosion Resistance 

9. No Clogging 


THE HARSHAW CHEMICAL CO. 


1945 East 97th Street, Cleveland 6, Ohio 
Branches in Principal Cities 


coupon! 


THE HARSHAW CHEMICAL CO. 
1945 EAST 97TH STREET 
CLEVELAND 6, OHIO 


Please send me ________ copies of your booklet, “Harshaw Tellerette” 


Name 


Company 


Street Address 


City 
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NO SEAMS OR LACERS 


FREE CIRCULATION 


METAL-MESH BELTS GIVE 


AT LESS COST 


Whether you process slab, sheet or pelletized materials through 
wet, dry, hot or cold operations, Cambridge belts can combine 
movement with processing to give you increased production, and 
higher product uniformity at lower operating costs. Here’s how: 


CONTINUOUSLY MOVING BELTS ELIMINATE BATCH PROCESSING ive 
faster, less costly production; reduce slow, costly manual handling. 


OPEN MESH PROVIDES FREE AIR, LIQUID CIRCULATION atmospheres 
and solutions circulate through the belt and around product for 
fast, uniform processing, flash drainage. Close mesh can’t mar or 
mark soft slab or sheet products. 


ALL-METAL CONSTRUCTION IS HEATPROOF, COLDPROOF, RUSTPROOF 
—Cambridge Belts can be woven from any metal or alloy to take 
up to 2100° F. or sub-zero temperatures, yet remain impervious to 
attack from water, acids or caustic solutions. 


SPECIAL SURFACE ATTACHMENTS AVAILABLE— raised edges and cross 
flights to keep product on belt during movement. 


Currently, Cambridge Belts are used in the chemical industry for 
such diversified operations as bagging cement, drying wool, 
cooling and drying polyethylene sheets, washing, rinsing and 
drying catalysts, tanning hides, drying coal, and processing rubber. 


Talk to your Cambridge Field Engineer soon. He'll recommend the belt size, 
mesh or weave—in the metal or alloy best suited to your operations. You'll 
find his name in the classified phone book under “BELTING-MECHANICAL". Or, 
write for FREE 130-PAGE REFERENCE MANUAL giving mesh specifications, design 
information end metallurgical data. 


METAL-MESH | WIRE Department |, 
Cambridge 3, 
Maryland 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


wee 
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FAST, UNIFORM PROCESSING 


The Cambridge Wire Cloth Co. 


Engineering Data 


(Continued from page 114) 


DEVELOPMENTS 
OF THE MONTH (Cont.) 


397 Single-Unit Hot Gas Washer. The new 
Lehigh Dynamic hot gas washer is a com- 
pact unit less than 15 ft. high, designed for 
melting furnaces, chemical processes, or other 
conditions where hot air or gases present a 
dust pollution problem. It will resist tempera: 
tures up to 2,000° F. 

The unit is available with manual or auto- 
matic sludge removal. For economy where the 
dust load is light, smaller units are equipped 
with a recirculating water pump, water level 
float, and complete piping. Capacity range 
is dependent on use. Other features include 
large access doors which simplify interior 
inspection and maintenance, and easy push- 
button operation. For additional technical 
details from the manufacturer, Lehigh Fan & 
Blower Division, Fuller Co., circle number 
397 on Data Post Card. 


O CIRCLE your Data 
Service requests on 
the handy postcard 
on page 106 to 

GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


offered by its five component companies, 
Artisan Metal Products, Jet-Vac Corp., Kontro 
Co., Metal Fabricators Corp., Hi-Speed Equip- 
ment Co. 


MATERIALS 


373 Packing Handbook. Contains detailed 
table listing effect of numerous gases, liquids, 
and solvents on packing materials from 
metals to synthetics to leather. Garlock 
Packing Co. 


374 Silicone Catalog. 16-page catalog from 
Dow Corning describes over 150 silicone 
products. Detailed charts, tables, graphs, and 
data on properties and performance. Cross- 
indexed for ready reference. 


375 Two New Diepoxides. Technical infor- 
mation is offered by Becco Chemical Divi- 
sion, Food Machinery and Chemical Corp., 
on dicyclopentadiene dioxide and limonene 
dioxide. Research quantities also available. 


376 Chlorinated P-Xylene Derivatives. Series 
of six data sheets from Diamond Alkali list 
physical properties, solubilities, toxicity, and 
reactions. 


377 Polyether Flexible Foam Data. Allied 
Chemical & Dye offers technical bulletin with 
6 pages of new fundamental data on formu- 
lation, preparation, and curing of polyether 
flexible foams. 


(Continued on page 118) 
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from the first large-scale NaBH, plant comes a 


basic ingredient for 


ZIP FUELS 


Badger constructs new Metal Hydrides plant 
from site clearance to start-up. This new plant is 
among the first to produce NaBH,, an important ingredient of 
“exotic fuels” for trans-sonic devices, on a large scale. From site 
clearance to initial start-up, Badger handled the complete 
equipment engineering and construction for the project. 


While the characteristics of sodium borohydride make it fine 
q for high performance fuels, its production creates real problems 
in equipment and plant design. How well did Badger meet and 
solve these problems? 


Officials and engineers at Metal Hydrides have said they were 
impressed by the proven ability of Badger personnel and by the 
intelligent approach that was brought to MHI’s problem. In 
addition, Badger was complimented for its willingness to under- 
take the project on a “crash” schedule. Metal Hydrides’ judgment 
proved sound when Badger delivered the plant on schedule in 
spite of delays due to the steel strike. 


Each year more and more leading firms with unusual and 
pioneering engineering projects choose Badger. The ability and 
experience that lead so many to the same choice can pay off on 


ree —— your projects, too. Why not inquire? 
The Badger Key Man 


FROM INITIAL NEGOTIATIONS TO “ON STREAM” YOU DEAL WITH A 
Bapcer principal. Badger Engineering Projects are group efforts 
headed by a Key Man. More than just a sales engineer, he is always 
a Badger principal — always the Key Man in the execution of the 
project 

By channeling project liaison, coordination and administration 
through a widely experienced company principal, you find many 
policy level decisions can be made on the spot. Investigate what Key 
Man Policy can mean to the projects you are planning. 


BADGER 


MANUFACTURING COMPANY 
ENGINEERS CONTRACTORS DESIGNERS MANUFACTURERS 
230 Bent St., Cambridge, Mass. 

New York, N.Y. * Houston, Texas 
IN EUROPE: Badger-Comprimo N.V., The Hague 
Badger-Comprimo S.A., Antwerp 


ase 


Aerie! view of Metal Hydrides’ new So- 
dium Borohydride Plant at Danvers, Mas 
sachusetts, as it looked while under con- 
struction. The plant process involved the 
preparation of sodium borohydride using 
sodium and boric acid as raw materiats. 


® 
t 
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* 


Is your plant 


CRITICALLY 
SHORT of 
WATER ? 


@ You will make major water savings, reduce your costs, solve 
your problems of water supply or disposal and get HIGH 
OPERATIONAL EFFICIENCY with Niagara “Areo” Evapo- 
rative Heat Exchangers, After Coolers or Condensers for .these 
important plant services or processes : 


@ AFTER COOLING and air drying for large air and gas 
compressors and AIR LIQUEFACTION 


@ COOLING ENGINES, COMPRESSORS, HYDRAULIC 
PRESSES 


@ COOLING QUENCH BATHS, FURNACES, INERT 
ATMOSPHERES 


@ COOLING ROLLS, WELDERS, DRAWING OR 
EXTRUSION DIES 


@ PRODUCT AND PROCESS COOLING 
CHEMICALS OR INTERMEDIATES 


@ COOLING LIQUIDS OR GASES IN CLOSED SYSTEMS 
@ VAPOR CONDENSING UNDER VACUUM 
@ ELECTRONIC PROCESS COOLING 


High operational efficiency means: precise temperature for 
improved product and process quality control, heat removal 
at rate of input, simple operating conditions, real economy in 
upkeep, sustained full capacity. 

Also it means cooling in a closed system with your product 
kept free from contamination or, when condensing, getting a pure 
condensate holding high quality in your product or material. 

Niagara machines do the work of a cooling tower plus shell- 
and-tube coolers with a single machine that saves piping, water 
handling disposal and treatment expense and 95% of water con- 
sumed by contact cooling methods. 


Write for Bulletin 129, 130, 132, 136R. 


NIAGARA BLOWER COMPANY 


Over 35 years of Service in Industrial Air Engineering 
Dept. EP-2, 405 Lexington Ave., New York 17, N. Y. 


District Engineers in Principal Cities of U. S. and Canada 
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Engineering Data 


(Continued from page 116) 


DEVELOPMENTS 
OF THE MONTH (Cont.) 


398 New Type Acetylene Generator. Linde 
Co. announces the Oxweld MP-11 acetylene 
generator equipped with a newly-developed 
automatic signal system. With a carbide 
capacity of 500 pounds, the MP-11 will pro- 
duce 1,000 cu.ft. of medium-pressure acetyl- 
ene per hour. Over shorter intermittent opera- 
tion periods, 2,000 cu.ft./hr. are obtainable. 

The automatic signal system consists of a 
howler and indicator lights that provide both 
audible and visual warning if minimum car- 
bide supply, water level, or water tempera- 
ture deviate from normal. 

The unit, with standard regulating equip- 
ment, can also be used to supply low-pressure 
acetylene to a piping system. One MP-11 in 
continuous operation can replace a multiple 
installation of smaller capacity generators. 

Safety factors are outstanding. Each gen- 
erator is equipped with an automatic carbide 
and water shutoff system, a hydraulic back- 
pressure valve, and pressure relief valves. 
For more technical data, circle number 398 
on Data Post Card. 


MATERIALS 


378 Chemicals for Research. 40-page book- 
let from Dow Chemical lists about 160 
chemicals available in sample quantities for 
research purposes. Each listing includes for- 
mula, physical description, typical properties, 
and sample size available. 

379 Technical Data Chart on Waxes. Phys- 
ical properties of 37 natural and synthetic 
waxes tabulated in chart form. Melting and 
congealing points, densities at various tem- 
peratures, penetration values, and viscosities. 
Baker Castor Oil Co. 

380 Plastics Data. Application and physical 
property data on resin-rubber blends, poly- 
ester resins, vinyl resins. 8-page booklet 


(Continued on page 120) 
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Model MCR 
With Speed-Lock Cover 


SPARKLER 
FILTERS 


Horizontal Plote Filter 
positive coke stability 


Model VR 


Dual Disc 
High Polish Filter 


Model SCJ 
Heovy duty water filter 
Capacities up to 5,000,000 
gal. per day 


Model RSC 
Self cleaning without opening 
(particularly suited for toxic products) 


Portable filter with slurry Portable unit, Portable unit corrosion Portable filter for Low cost Vacuum Filter. 
tank and feeder. explosion proof. proofed, rubber lined polishing operations. 
with plastic plates. 


The most complete line of filtration equipment- 
engineered to meet the requirements of hundreds of products 


By concentrating on filtration engineering and manufacturing exclu- 
sively for over 30 years, Sparkler is able to offer a solution to prac- 
tically all filtration problems without expensive experimentation. 


Standard filter models available for: ae 
Chemicals Electroplating Varnish 


Pharmaceuticals Petro Chemicals and Lacquers By FA FR K 
Beer, 


Petroleum Derivatives Hydraulic Oil 


Whiskey, Wines Food Products Steam Condensate MANUFACTURING CO. 
and many other products in addition to large volume 
water filtration for municipal and plant use. Personal > MUNDELEIN, Lt. 
service on all filter installations. ei ee. 


SPARKLER INTERNATIONAL LTD. with manufacturing plants at 
Ontario, Canada Australia Amsterdam, Holland Milano, Italy 
1115 Castelfield Ave. Homebush N.S.W. leliegracht 9 c/o Sorapis s.r.!. 
Toronto 10 P.O. Box 13 Amsterdam-C Vie Padova 844 
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Engineering Data 


MATERIALS 


(Continued from page 118) 


from Naugatuck Chemical Division, United 
| States Rubber Co. 


381 Buyers Guide to Solvents and Chem- 
| ieals. Eight-page technical brochure gives 

formulas and test results on alcohols, esters, 
’ | glycols, ketones, chlorinated solvents, plas- 
a | ticizers, and miscellaneous solvents. Ameri- 
can Mineral Spirits Co. 


382 Studies on Butyl Rubber Curing. 
Thiokol Chemical Corporation offers two 
new studies on dimethylol phenol resins as 
vulcanizing agents for Butyl rubber. Tables 


show results with organic and inorganic 


halide accelerators, effect of other additives 
on cure rates, compression set, heat re- 
sistance, and physica! properties. 


-».Wwith NETTCO Engineered Agitation! ‘Srraved Ceramic Coatings. Hard, inert 


ceramic coatings are highly resistant to cor- 
resion, abrasion, and erosion, provide excel- 
lent thermal shock resistance at temperatures 
to 3,700° F. Data from Chemical & Power 
Products, Inc. 


384 Booklet on Pyrazines Chemistry. A sur- 
| vey of significant recent literature in the 
field. Application information on prepara- 
tion of pharmaceutical products, high poly- 
mers, insecticides, and dyes from the pyra- 
| zines. Wyandotte Chemicals Corp. 


| 385 Thermocouple Extension Wire. Revised 
catalog from Thermo Electric Co. gives charts 
on calibration symbols and wire color codes, 
wire resistance, weights and electrical proper- 
ties, and insulation characteristics. 


386 Data on Radioisotopes. Atomic Energy 
| of Canada offers two booklets: “Radioisotopes 
| —What They Are and How They Are Pro- 
| duced”; and “Decay Tables for Radioactive 
Isotopes.” 


387 Phenolic Products Catalog. Brochure 
| from General Electric describes their complete 
line of phenolic resins, varnishes, and mold- 
ing powders. 


ELIMINATE UNSATISFACTORY AGITATION, high power costs, 
and excessive maintenance with Nettco “process-rated” agitators. 
Standardized components (motor, drive, shaft, stirrer) can be 
combined to meet your exact size, speed, HP, and other process 
specifications. Check these Model T features . . 


388 Resins for the Paint Industry. Colton 
Chemical Co. offers their Handbook for the 
Paint Industry with all technical bulletins, 


@ Minimum movi rts in pact, full losed housi 
e from 6.25:1 to sent and chart showing properties and suggested 
© Dust, fume, and moisture-proof uses of Flexbond and Vinac emulsions. 
©@ Complete range of speeds 389 let 
Book on Polyethylene Glycols. 54- 
e di storage, specifications, and testing informa- 
e od teat tion on polyethylene glycols. Special table 
dely opaced, gives solubilities in common solvents and 
Model WT units (worm gear reduction drives) offer ratios compatibilities with common ingredients of 
from 3.5:1 to 68:1 and can also be “processed-rated” to your | formulated products. Union Carbide Chem- 
specifications for greater savings and dependable, uninterrupted | tests ‘Co. 


service. Ask Nettco agitation engineers for recommendations. 
Request Bulletin 551 and a sheet from New England Tank 
& Tower Company, 92 Tileston Street, Everett 49, Mass. 

eer O CIRCLE your Data 


Service requests on 
the handy postcard 
on page 106 to 

GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 

— | processes and equip- 


ENGINEERED AGITATION 


FREE 


Please send me the following literature: 
OO Tank Top Agitators—Bulletin 551 CD Pipeline-Flomix®—Bulletin 531 ment. 
0 Pertable & Tripod Mixers—Spec. Sheets ([) Side Entering—Bulletin 532 
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Mr. George Biggar, plant engineer of Ford Motor Company assembly plant at Mahwah, N. J., checks Fairbanks- 
Morse fire pumps (1500 gpm. motor-driven pump in foreground, 2500 gpm. diesel-driven pump near Mr. Biggar). 


Ford guards against fire at giant new plant 


To protect one of the world’s largest 
auto assembly plants against fire, 
Ford Motor Company depends on 
these two Fairbanks-Morse fire 
pumps. As the heart of an extensive 
system, the two F-M pumps pro- 
vide defense in depth, one pump 
backstopping the other. 


This installation is typical of the 
great care and planning by modern 


SCALES + DIESEL LOCOMOTIVES AND ENGINES + ELECTRICAL MACHINERY + RAIL CARS + 


industry to prevent the catastrophe 
of fire. Call in your F-M Sales Engi- 
neer for expert assistance in pump 
specification. As builder of the 
world’s greatest variety of hydraulic 
combinations, Fairbanks- Morse will 
provide the exact type, exact size 


pump you need for maximum de- 
pendabilitv. 

For information write Fairbanks, 
Morse & Co., Dept. CEP-3, 600 S. 
Michigan Ave., Chicago 5, Ill. 

Ask for F-M Fire Pump Bulletins 5814F 
(horizontal) and 6920F (vertical). 


FAIRBANKS-MORSE 


a name worth remembering when you want the BEST 


HOME WATER SERVICE EQUIPMENT + MAGNETOS 
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Vib ia Where performance is the measu 
| q F-M Pumps are the standard if 
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PUMPS 


Joseph L. Gillman, Jr. 


Postal $$$ to Chemical Industry? 


Proposed bill to raise postal 


rates includes provision for $175 


million a yr. for new equipment. 


bill endorsed by President Eisen- 
hower will raise postage rates for 
out-of-town mail to five cents for the 
first ounce, local mail to four cents, and 
second-class mail (magazines, etc.) 
incrementally to a maximum of 30%. 
The bill has already been passed by 
the Senate, and Washington observers 
believe it has some chance of becoming 
law despite stiff opposition. 

Of particular importance to the 
chemical industries—who are increas- 
ingly seeking new markets for their 
products—is a provision in this bill 
for apportioning a part of the proceeds 
for chemical industry products. 

Increased revenue from first class 
mail—expected to total $175 million 
per year—would be used for modern- 
ization of postal facilities, for new 
equipment, and for improved processes. 

Much of the money, for a while at 
least, will probably be spent for mod- 
ernization of mail handling techniques 
at major metropolitan-area post offices. 
New York City, for example, which 
has annual postal receipts of $275 mil- 
lion, reportedly requires a moderniza- 
tion job running close to $100 million ; 
Chicago needs about $40 million; other 
cities, proportional sums. 

How is such modernization to be 
carried out? One way will be through 
the use of automatic mail-handling 
equipment. To illustrate the meaning 
of modernization, consider how the 


post offices operate now: In the first 
place, 80% of most cities’ mail arrives 
at the post offices after five o'clock. 
This calls for thousands of short-shift 
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workers. (In many cases these are 
part-time men.) Three-fourths of the 
labor used by the postal system goes 
into sorting and distributing mail. 

When mail arrives at a post office, 
it has to be faced; this means turning 
all letters to face in one direction with 
the stamp on the lower side for cancel- 
lation. Next comes sorting, first to 
large-area targets, then to smaller divi- 
sions—county, city, zone. 

One important job for the machine 
of the future is facing; several solu- 


tions are under experiment. The 
British are using a special coating on 
their stamps. Our most successful 


method so far uses optical detection of 
color wave lengths. If the letter or 
package doesn’t reflect the right light, 
machines turn it over until it does— 
and, presumably, there’s the address. 
After the destinations are read (a 
man-power job), letters and packages 
are pigeonholed or thrown into bags— 
in all but three post offices. In Silver 
Spring, Md., men at keyboards effect 
the sorting of mail mechanically. An- 
other conveyor system is under test in 
Detroit. In Baltimore, a keyboard sys- 
tem sorts parcel-post packages rapidly. 
The Bureau of Standards is currently 
developing a sorting system for letters. 
Based on the code-marking of each 
envelope by a manually-operated key- 
board, the system permits automatic 
sorting. A model is now under con- 
struction. Each of these machines may 
be the forerunner of devices expected 
to be installed under the new program. 


The Post Office Department has a 
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Research & Engineering Division 
which, in 1950, had a budget of $% 
million; by last year, this had risen to 
$4,314,000. From this group of tech- 
nologists—who have access to indus- 
trial laboratories—have come a num- 
ber of developments important to the 
chemical industry; more may well be 
on the way. 

For example, a plastic letter tray of 
rigid acrylonitrile butadiene copolymer 
will probably be the subject of speci- 
fication in the near future; these will 
be bought by the hundreds of thou- 
sands. 

Pressure-sensitive adhesive bands 
for use in business offices are being 
used to bind outgoing mail, grouped by 
delivery points. Millions of feet of such 
tape, supplied by the Post Office, are 
now in use. 

About 19,000 bags of overseas mail 
leave our shores every week. The bags 
are returned empty. Cost per round 
trip for the bag alone is 30¢. Solu- 
tion: use of reinforced, water-repellent 
bags. A short time ago, it appeared 
that a suitable bag for this job would 
have to be made in five layers. Now, 
a single-wall, glass fiber-reinforced bag 
does the job better. Sewn closed, the 
bag makes a one-way trip. But because 
all problems of bursting and snagging 
are not yet solved, registered mail still 
goes in the conventional bags, nearly 
all of which are today made of nylon. 

By whatever means the moderniza- 
tion is brought about, it looks like it 
will be with us shortly, and that it will 
create a prodigious demand for prod- 
ucts of the chemical industry. 


washington 
> 


Inco high-temperature research note: 


Effect on heat resistant alloys of the 
combustion products of Bunker “‘C”’ fuel oil 


The use of Bunker “C” and other types of re- 
sidual fuel oils for industrial heating poses a 
severe high temperature corrosion problem. 


Combustion products from these fuels include 
a considerable amount of ash containing vana- 
dium pentoxide, sodium and sulfur compounds, 
which have a low fusion temperature. 


When this ash is liquid, it creates a fluxing 
action on the metals and high corrosion rates 
follow. 


Since long field experience has shown all of the 
heat resistant alloy to be susceptible to this type 
of damage, an approach based on the addition of 
substances to the fuel oil to prevent the ash from 
becoming molten has been adopted. 


Inco High Temperature Engineering 
Service conducts in-plant tests 


Inco engineers—in cooperation with several 
Steam Power and Stationary Gas Turbine com- 


Test racks 
after exposure 


Each rack carried 
many specimens 
of different com- 
positions, all pre- 
cisely measured 
before installa- 
tion. Corrosion 
rates are devel- 
oped from these 
specimens by met- 
allographic exam- 
ination. 


panies have conducted a series of in-plant tests 
in order to determine the behavior of certain 
high temperature alloys when exposed to Bunker 
“C” burned with or without additives. 


Corrosion results were obtained on both cast 
and wrought alloys as well as on some alloys with 
various coatings. The bar graph (below) shows 
the results of nine of the alloys tested. ( Note for 
example, the performance of type 310 under the 
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severe vanadium, sodium and sulfur environ- 
ment. } 


In general, data derived from this Inco High 
Temperature test points up the benefits of using 
additives when burning Bunker “C”’ fuel oil. It 
also provides a basis for material selection in 
terms of cost and length of service. 


Inco has investigated many metals and alloys 
under hundreds of high temperature environ- 
ments. If you have a metal problem involving 
high temperature performance let us help you. 
Send for our High Temperature Work Sheet 
a form that makes it easy for you to outline your 
problem to us. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


Bunter Residue! F vei 
Goicium add itive + Bunker 
M90 odd itive + Bunker “c” 


Type Type Type Type 
446 406 3028 431 347 302 
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VERTICAL LEAF 


FILTER 


permits use of 


any filter medium-—' 


minimum hold-up of liquid 
no danger of overloading 


The Shriver Vertical Leaf Filter—a new concept 
in enclosed, pressure filtration equipment—over- 
comes the limitation or usable filter media and 
eliminates difficulties in cleaning, if the filter is 
overloaded. 


1—When operated with frames, the Shriver Filter 
can be used with any paper or other filter medium 
available in sheet form. Cake of any desired thick- 
ness can be built up. 


2—When used as a precoat filter, the fact that the 
leaves can be easily separated, makes it unneces- 
sary to provide excessive leaf spacing to prevent 
damage from overloading. There is minimum hold- 
up of unfiltered material. 


3—Leaf spacing may be easily changed ; ready con- 
version from top to bottom feed (or vice versa) ; 
no pipe connections to break when cleaning. 


4—Now available in steel or stainless steel con- 
struction for total filtering area to 500 sq. ft., 
for filtering pressures to 80 psi. Larger sizes to 
specifications. 

Inquiries invited 


Leaves with filter 
paper; frames 
can be of any 
desired thickness 
for cake recovery. 


Leaf arrangement 
for precoat filtra- 
tion; leaf spacing 
may be reduced 
to minimum, 


T. SHRIVER & COMPANY, INC. 


HARRISON, N. J. 
SALES REPRESENTATIVES IN: Decatur, Ga.—Houston, Tex.—Livonia, Mich.—St. Lovis, Mo. 


812 HAMILTON STREET - 


San Francisco, Cal..-Meontreal, Que.—Toronto, Ont. 


FILTER PRESSES + VERTICAL LEAF FILTERS + FILTER MEDIA 


HORIZONTAL PLATE FILTERS - 
SLAB FORMERS - 
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DIAPHRAGM PUMPS .- 
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CONTINUOUS THICKENERS 
ELECTROLYTIC CELLS 


Rayonier, now on stream. The plant, a “mir- 
| ror image” of Rayonier’s existing mill on the 


INDUSTRIAL NEWS 


A new unit, now under construction, 
for the production of ammonium 
perchlorate for solid propellent use 
marks Pennsalt Chemicals’ entry into 
another phase of the missile fuel field. 
(The company is already deeply in- 
volved in production of elemental 
fluorine and high energy fluorine 
chemicals). Pennsalt’s initial 
chlorate unit will be adjacent to its 
sodium chlorate plant at Portland, 
Oregon, plans are in the works for 
larger unit at a yet unan- 
the South, O 


per- 


another 
nounced location in 


A new 100,000 ton wood pulping plant, repre- 
senting an investment of some $25 million, re- 
flects confidence in the future of the industry. 
Shown is the new Jessup, Georgia, unit of 


site, brings the company’s total capa- 


city for eight plants to 915,000 tons. 


Underground storage caverns to 
hold more than 28 million gallons 
of liquefied petroleum gas are near- 
ing completion at Standard Oil’s Bay- 
way, N.J., Refinery. Mined at a mini- 
mum depth of three hundred feet 
below the surface, the underground 
network will eventually include 6,000 
linear feet of tunnels, most of which 
are 13 feet wide and 22 feet high. 
The first cavern, for 300,000 barre!s 
of propane, has been virtually com- 
pleted; the second, for 375 barrels 
of butane, is scheduled for the near 
future. Both should be in operation 
by late 1958. O 


A contract to design, engineer, and 
construct a 150 million cu. ft./day 
gas processing facility has been 
given to The Fluor Corp. The new 
unit will be jointly owned by Texas 
Natural Gasoline Corp. and Tennessee 
Gas Transmission Co. Amount of 
contract is $3 million plus. Engineer- 
ing work has already begun, plant will 
be located 15 miles southeast of New 
Orleans, will extract propane from 
natural gas feed. oO 
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Girdier hydrogen plant 


helps convert ore into 


high octane gasoline 


The first commercial plant to make 
gasoline from a raw material other 
than crude oil is the refinery of 
American Gilsonite Company 
at Gilsonite, Colorado. Here a solid 
hydrocarbon, Gilsonite* ore, is 
processed into high octane gasoline. 
A Girdler hydrogen plant, shown 
at left, is a key part of the catalytic 
reforming. Its hydrogen, generated 
from propane and butane, is used 
to purify the gasoline produced. 


Girdler has built much of 
America’s hydrogen plant capacity 
installed during the past ten years... 
also many other types of process plants 
Take advantage of Girdler's proven 
experience as engineer-constructors 
when you plan modernization or 


expansion of processing facilities. 


Gilsonite is a Registered Trademark. 


NATIONAL CYLINDER GAS COMPAN 


Louisville }, Kentucky 


This Girdler hydrogen plant is part of the 
catalytic reformer installation of American 
Gilsonite Co., built by H. K. Ferguson Co. 


Seles Offices: Mew York, M. ¥.; Sen Cow 
Engineering Offices: Lovisvilie, Ky, Oriendo, Merida 
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Stainless Steel 3171 
ALLOY VAPORIZERS 


38” X 10’ Vertical Vaporizer, process in tubes, dowtherm in shell. Process side 
is all 317 ELC Stainless steel, shell side is carbon steel. This is 1 of 12 built for 


two chemical processing plants. 


We Build 
CORROSION RESISTANT VAPORIZERS 


We have the experience in building Vaporizers and are familiar with 
the ailoy best for your particular purpose, including: 


Stainless Steel 317 L 

High Chrome Stainless Steel 430 
Inconel 

3%2% Nickel Steel 


Our facilities include X-Ray and impact testing. 
Our engineering-design division will welcome the opportunity of 
solving your Alloy Vaporizer Problems. 


~ RICHARD M. ARMSTRONG CO. 


- — BOX 566 — 
WEST CHESTER PENNA. | 


CHEMICAL ENGINEERING PROGRESS, (Vol. 54, No. 3) March 1958 


— 
Workers connect lengths of what is said to 
be the longest lastic pipeline ever used for 
corrosive chemical service. The line, fabricated 
of high-pressure polyethylene, links the zir- 


| conium and titanium sponge plant of Mallory- 


Sharon Metals and the sodium plant of U. S. 
Industrial Ch Is at Ashtabula, Ohio. The 
record-breaking line is 6,200 feet long, is 
fabricated in 30-ft. sections weighing 120 Ib. 
each, will be used to transport a saturated 
brine solution. 


Olin Mathieson Chemical and Cuno 
Engineering have announced forma- 


| tion of a jointly-owned company, Olin 
| Cuno Filter Corp., for the manufac- 
| ture and sale of Micro-Kleen filters 
| abroad. The action follows intensive 
| surveys of the European market . for 


this type of industrial filter. ~O 


| Production of heavy denier nylon for 


use in tire cord and other industrial 


| products is underway at DuPont's 
| new facilities at Richmond, Va. 
| Capacity of this, DuPont’s fourth 
| nylon plant, is 40 million lb./yr. of 


fiber. 


A design and construction contract 
for a $1.5 million chemical process 
plant has been awarded by Merck 
to Wigton-Abbott of Plainfield, N. J. 
The unit will form part of Merck’s 
new Danville, Pa., facilities for ex- 
panded production of ultra-pure sili- 


| cone for the electronics industries. 0 


Difficult separation problems will be the spe- 
cialty of a new laboratory established by Cen- 
trico, Inc. at Englewood, N. J. According to 


| Centrico, all liquid separation tec can 


be handled, including liquid-liquid seperation, 


| liquid-liquid mixing, liquid-liquid extraction, 


clarification, and concentration. 


_ INDUSTRIAL NEWS 
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“WORKS” 


Advanced sonic testing techniques are used to 
make precision measurements that determine an 


engine’s compression ratio. 


To Olds engineers, compression ratio is a direct meas- 
ure of the engine’s thermodynamic efficiency ; the higher 
the compression ratio, the more energy utilized from 
the fuel. But with higher compression ratios, engineers 
needed to know whether cylinder heads and combustion 
chambers were accurate during initial engine develop- 
ment. To meet this challenge, Oldsmobile engineers and 
General Motors Research developed a simple, yet ex- 
tremely accurate measuring device commonly called the 


“whistle checker”. 


WHILE IT WHISTLES 


Based on the principle of resonance, the known vol- 
ume of air in the “whistle checker” is placed in reso- 
nance with the unknown volume of air in the combustion 
chamber. A reading of the micrometer adjusting screw 
of the “whistle checker” is easily translated into cubic 
centimeters and is accurate to .2 cc. What is just as im- 
portant, this instrument can tell if there is any loss of 


compression due to leakage past the piston rings. 


In many ways and in many directions the Inquiring 
Mind at Oldsmobile is constantly probing, constantly 
seeking new and better ways to build the finest automo- 
biles in the industry. Try a ‘58 Oldsmobile on the road. 


You'll discover the difference for yourself. 


OLDSMOBILE DIVISION, GENERAL MOTORS CORP. 


Pioneer in Progressive Engineering 


OLDSMOBILE > 


-»--Famous tor Quatity Manutacturina 
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FANSTEEL 


Corrosionomics 


REGISTERED U.S. PATENT OFFICE 
A JOURNAL OF USEFUL INFORMATION FOR THE SOLUTION OF CORROSION PROBLEMS 


IMMERSION HEATER 
USES ACIDPROOF 
TANTALUM SHEATH 


The combination of tantalum, Teflon * 
and a high watts density Firerod** 
cartridge provides an acidproof heat- 
er that proves ideal for a variety of 
chemical processing jobs where hot 
acids must be used. 


High Heating Efficiency, 
Acidproof Construction 


The electric immersion heater shown 
here consists of lead wires passing 
through a Tefion-covered copper tube 
and a 2000-watt, 230-volt Watlow 
heating element sheathed by a 6%” 
tantalum tube. Teflon and tantalum 
are swaged together to make a leak- 
proof connection. The cartridge itself 
features a design which provides a 
low temperature differential between 
the resistance wire and the tantalum 
sheath. It will heat one gallon of tap 
water from 8°C to 96°C in 15 min- 
utes. A gallon of 62% H2SO4 solution 
can be heated from 17°C to 142°C 
in 14 minutes. 


Long Life in Chemical 
Milling Service 


Chemical Contour Corporation, 
Downey, Calif., has used three of these 
tantalum immersion heaters in chem- 
ical milling service since November 
13, 1957. 

They are used in 55 gallon drum-size 
tanks to heat acid solutions for dis- 
solving stainless steel. The acid is 
heated from room temperature to 160°F 
in approximately 1% hours, and is 
held to within +5°F by intermittent 
heater operation. 

President James H. Langworthy says: 
“The tantalum sheathed heaters are 
extremely versatile. They are easy to 
move, require little or no support, are 


**Mfe. and copvrighted by Watlow Electric Mfg. Co., 
St. Louis, Meo. 
*Trade Name. E. 1. duPont deNemours @ Co., Inc 


easily bent to convenient shapes, are 
not fragile and can heat acid solutions 
at a great variety of depths.” 


Closely Regulated 
Electroplating Baths 


Another company uses this heater in a 
Watts nickel plating bath to heat this 
acidic solution and to hold it at 130°F. 
The fact that tantalum is inert to the 
solution virtually eliminates the metal 
ion contamination problem. After the 
first seven months of service, the heater 
saw 3500 hours of service with no sign 
of impaired performance. 

Ask for our bulletin on this versatile 
tantalum electric heater. Tantalum 
corrosion data are also shown on page 
748 of Chemical Engineering Catalog. 


Tantalum electric immersion heater 
with Watlow Firerod cartridge 
rated at 2000 watts, 230 volts. 


46° TEFLON COVERED RISER 


HEATED 
ZONE) 


/ BE FORMED TO 
A 2” RADIUS 


TEFLON TUBING CAN 
( 


Dimensions are shown in drawing. 
Teflon covered riser can be easily 
bent to a two-inch (min.) radius for 
desired positioning. 


Free Tantalum Test Kit 


A corrosion test kit, available without 
charge to research technicians, if re- 
quested on your letterhead; contains 
both tantalum sheet and wire. 


Free Technical Information 


The above condensation is typi- 
cal of the articles which appear in 
CORROSIONOMICS, 

a Fansteel publication. 

Mail us your name for 

inclusion on our free 

mailing list. 


For further data on the above, write: 


G583A 


‘ 


FANSTEEL METALLURGICAL CORPORATION 


CHEMICAL EQUIPMENT DIVISION 


NORTH CHICAGO,’‘ILLINOIS, U.S.A 
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INSTITUTIONAL NEWS 


EUSEC TO CONVENE 
IN NEW YORK 


The five Founding Societies will be 
hosts to officials of the Engineering 
Societies of Western Europe and 
U.S.A. at a convention in New York 
April 28 through May 2, 1958. Clar- 
ence E. Davies is administrator for the 
conference which will bring together 
the leaders of the engineering organi- 
zations of Austria, Belgium, Denmark, 
Finland, France, Western Germany, 
Holland, United Kingdom, and United 
States. In the past, this group has 
standardized the engineering nomen- 
clature and common bases of engi- 
neering education for the countries 
concerned, 

The agenda for the conference in- 
cludes many items of importance to 
international engineering cooperation. 
Among these are: supply and demand 
of professional engineers, engineering 
education in Russia, international ab- 
stracting services in engineering fields 
—emphasizing standards and defini- 
tions for acceptable engineering ab- 
stracts, engineering education and 
training, consulting engineers, rela- 
tions with non-profesional organiza- 
tions, specialty boards, exchanges of 
visiting lecturers, conservation of na- 
tural resources, impact of new tech- 
niques and developments (nuclear en- 
ergy, automation, digital computers), 
technical investigations, homes of so- 
cieties, manuals for emigrating engi- 
neers and exchange students, and or- 
ganizations of specialized groups in 
engineering. 


WANTED 


Old pictures. Do you have old snap- 
shots of significant people and events 
of the early days of chemical engineer- 
ing? CEP would like to borrow your 
best ones for possible use in the May 
Jubilee Issue. We would need them 
by April 1; they will receive good care 
and will be returned. 


There is a new publication in the 
field of engineering economics. 
Called The Engineering Economist, 
the new periodical is published by the 
Engineering Economy Division of the 
American Society of Engineering Edu- 
cation, is quarterly, will cost $3.00 a 
year. Checks should be sent to the 
editor: Prof. Arthur Lesser, Jr., Dept. 
ot Industrial Engineering, Stevens 


Inst. of Tech., Hoboken, N. J. 0 
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How do you want your oxygen? 


Oxygen does many jobs faster, better and at 
lower cost than air...as experience shows in 
acetylene, hydrogen and ethylene oxide pro- 
duction, in steel making and in missiles. 


How much oxygen do you need? What pressure? What 
degree of purity? Liquid or gas? Are your needs con- 
stant, or do they vary from time to time? Do you need 
complete, year-round, onstream reliability? 


You can use lowest cost oxygen exactly as you want it 
with an Air Products packaged generator or custom- 
designed plant. Whatever your tonnage requirements, 
Air Products ‘“‘make-it-where-you-use-it’’ oxygen is by 
far the most economical and dependable source. 


If you are using expensive oxygen right now... you 
can save money. Maybe you’ve wanted to use oxygen 
but couldn’t justify the cost ... now you can. 
Write or call for detailed information on your own 
requirements. 
- INCORPORATED 
P.O. Box 538, Allentown, Pa. 
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NEW PROCESS POWER 
FROM ORGANIC WASTES 


A new high-temperature, high-pres- 
sure process for the treatment of waste 
liquors from paper mills will receive 
its baptism this year in Norway. A 
$3,000,000 installation, now under con- 
struction at Sarpsborg, Norway, will 
be the first large-scale test of the Zim- 
mermann process, developed and. li- 
censed by Sterling Drug Co. Licensee 
is Aktieselskapet Borregaard, Nor- 
way’s largest pulp and paper manufac- 
turer (7). Calculations by Borre- 
gaard’s engineers indicate that steam 
produced in excess of process require- 
ments will represent the equivalent of 
60,000 tons of imported fuel oil to a 
value of more than $1,500,000 annually. 


The Problem 


Disposal of waste liquors has long 
plagued the pulp and paper industry; 
in numerous cases, State and Munici- 
pal restrictions have blocked the use 
of otherwise technically and econom- 
ically desirable pulping processes. 
Stream pollution regulations have pro- 
hibited discharge of pulping wastes 
into rivers; atmospheric contamination 
factors have complicated burning of 
the wastes. For example, when sulfite 
liquor is burned in boiler installations, 
about 3% of the contained sulfur is 
released to the atmosphere as SO,. 

Additional complicating factors have 
been the economic necessity of recov- 
ering and reusing the pulping chemi- 
cals, and the recovery of other poten- 


tially valuable constituents of 
waste pulping liquors. 


The Process 


If claims are accurate, Sterling’s 
Zimmerman process may offer hope 
for a solution of many of the social 
and economic problems associated with 
organic waste disposal, not only in 
the pulp and paper industry, but wher- 
ever such wastes constitute a nuisance 
and/or a potential source of additional 
by-product revenues. The method is 
said to dispose of the waste efficiently 
and to remove it as a source of stream 
pollution. When the fuel content of 
the waste is adequate, as in pulping 
liquors, it can convert the waste into 
useable power—either process steam 
or electricity. Finally, valuable inor- 
ganic constituents of the waste can 
be recovered. 

Heart of the process to be used 
in Norway is a giant high-pressure 
reactor, built by A. O. Smith of Mil- 
waukee. Weighing 176,000 lIbs., the 
vessel is 68 ft. long and 7 ft. in di- 
ameter, is lined with ™%-in. stainless 
steel, type 316. For almost complete 
(90-95%) combustion of the pulping 
waste, high temperatures and, conse- 
quently, high pressures are demanded. 
The reactor at Sarpsborg will operate 
at approximately 150 atmospheres 
pressure, and at temperatures near 
600° F. 


The projected flow scheme for the 
Borregaard plant is simplicity itself 
Sulfite liquor is preheated to about 
300° F. by heat exchange with out- 
coming liquor, and is pumped continu- 
ously into the reaction vessel which 
stands at a constant pressure of about 
150 atmospheres. Combustion air is 
supplied to the reactor by multi-stage 
compressors. During combustion, the 
greater part of the liquor (about 60% ) 
vaporizes, and this water vapor leaves 
the reactor together with the nitrogen 
of the air and the carbon dioxide that 
is formed by the oxidation of the or- 
ganic materials. Once at temperature, 
the combustion reaction is self-sustain- 
ing. The gases and the steam are sep- 
arated from the remaining unvapor- 
ized liquid in a separator. This liquid 
phase also contains the inorganic ash 
constituents, which can be recovered 
later if desired. 

The energy contained in the exhaust 
gases and steam from the reactor can 
be used in a variety of fashions, de- 
pending on whether electric power, 
process steam, or a combination of 
both is desired. At the Norwegian plant, 
pure steam will be separated from the 
gas-steam mixture, after which the 
streams will be conveyed to their re- 
spective turbines which jointly supply 
the driving force for the air compres- 
sor. The steam turbines will then de- 
liver low-pressure steam to the pulp 
mill. Borregaard expects to be able 
to utilize about 90° of the total heat- 
ing value of the liquor, including 
volatile constituents. 

(Continued on page 132) 


1958 CHEMICAL PROGRESS WEEK TO HONOR CHEMICAL ENGINEERS 


The 50th Anniversary of A.I.Ch.E. 
will be a major theme of this year’s 
Chemical Progress Week, to be 
observed April 14-18 under the 
sponsorship of the Manufacturing 
Chemists Association. 


Designed to dramatize the contri- 
butions of the chemical industry, this 
year’s Fifth Annual CPW will take as 
a theme—‘The Chemical Engineer 
and His Contributions to Mankind.” 

It was 1888, MCA will point out to 
the public, that the first course in 
chemical engineering was established 
at MIT. But the profession did not 
come into its own until exactly 20 
years later, in 1908, when the A.I. 
Ch.E. was founded. At that point, 
MCA explains, chemical engineering 
was recognized as “a separate and dis- 
tinct profession, and with ‘the Insti- 
tute actively promoting chemical engi- 


130 e 


neering training and systematizing 
knowledge in the field, growth was 
rapid. Today there are over 80 col- 
leges and universities teaching chemi- 
cal engineering, and over 100,000 prac- 
titioners in the industry.” 

In its special literature published 
and distributed nationally for Chemical 
Progress Week, MCA points out, 
“there is a marked difference between 
the chemist and the chemical engi- 
neer ... in training and in the work 
each does . . . There is a vast dif- 
ference between making something a 
few pounds at a time . . . and making 
it economically, thousands of pounds at 
a time in large tanks and vessels and 
other engineering equipment 
chemists and chemical engineers form 
a team: one discovers and the other 
applies.” 

Through MCA’s campaign, the pub- 
lic may well realize for the first time 


CHEMICAL ENGINEERING PROGRESS, (Vol. 54, No. 3) March 1958 


that chemical engineering is not lim- 
ited to design and operation, but “em- 
braces such activities as process re- 
search, process development, plant de- 
sign, plant construction, plant opera- 
tion, product development, technical 
sales, technical service, and manage- 
ment.”” MCA’s emphasis on the chemi- 
cal engineer this year will go into de- 
tail on his contributions to the chemi- 
cal industry ranging from petroleum 
refining, through the atom bomb, to 
the production methods for antibiotics. 
In its intensive Chemical Progress 
Week campaign, MCA makes use of 
speeches, radio scripts, booklets, news 
stories, special science features, and 
many other media—especially media 
designed to reach the young people 
who are only now deciding on a career. 
MCA’s bow to A.I.Ch.E. on its 50th 
Anniversary promises to be amother 
important part of the year-long ob- 
servances of A.I.Ch.E.’s Jubilee. 
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IF YOU DEWATER SLURRIES... 


You should have 
the facts: 


THE SHARPLES CORPORATION 


AND MAIL COUPON OR WRITE. * 2300 Westmoreland Street, Phila. 40, Pa. 
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Please send me Sharples Datafile 1285. 


1285: 
The SHARPLES Vertical | 
| ee Models p-7009 and p-4000 | 
Uhh 
| \( \ | 
| “CAPACITY: ypwaros OF 250 
PRESSURE OPERATION To 150 Ps Af DESIRED. 
S| 
THE SHARPLES conPORATION 
40, PA- 
y 
i 


Jato* motor fuel is INDUSTRIAL NEWS = 


accurately blended in ZIMMERMANN 
BAKER PERKINS mixers (Continued from page 130) 
at Phillips-operated 
Air Force Plant 66 


U. Know-how 


Borregaard’s decision to proceed 
with construction of a full-scale plant 
based on the Zimmermann process, 
rests not only on laboratory and pilot 
plant data, but also on the results from 
a small commercial installation at the 
Erie plant of the Hammermill Paper 
Co. in the United States (2). This 
plant, placed in operation in January, 
1954, treats pulping liquors from a 
semi-chemical pulping operation using 
sodium sulfite cooking liquor. Sterling 
Drug, under the direction of F. J. 
Zimmermann, inventor of the process, 
provided general design and engineer- 
ing supervision. 

At Hammermill, oxidation is carried 
out in three reactors connected in series, 
at a pressure of about 800 Ib./sq. in., 
and a temperature of approximately 
495° F. The reactors are of 34 in. 
diameter, and 30 feet high, fabricated 
of stainless steel clad plate. Results, 
after some three years of successful 
operation, show that oxidation efh- 
ciency approaches 90%, and that about 
90% of the sodium sulfate resulting 
from the oxidation reaction can be 
reconverted to sodium sulfite and re- 
turned to the pulping operation. Corro- 
sion is said to be practically non- 
existant. 


Other Applications of Wet Combustion 


The principle of wet combustion 
need not by any means be confined to 
the pulp and paper field from which 
the first impetus has come. Zimmer- 
mann himself, in 1944-45, applied the 
method successfully to the production 
of vanilla at the Salvo Chemical Corp. 
in Rothschild, Wis., which he founded 
in 1937, and of which he remains 
president, although the firm itself has 
become a subsidiary of Sterling Drug. 


A combination of vacuum-and-compression cover effectively seals the In Chicago the process is presently 
being used by the Metropolitan Sani- 


15 VUEM2 B-P mixer, which is completely jacketed. Each of these machines 
has a working capacity of 100 gallons and a total capacity of 200 gallons. The | ‘ty District to evaluate its efficiency 
in disposing of sewage sludge. After 


150 hp drive motor efficiently powers these units thru hour after hour of about six months of study, results are 
said to be “encouraging.” 


a 


Jet-assisted-takeoffs* (JATO) enable heavy aircraft to become airborne quickly 
and safely from limited length areas. For the precise task of mixing all-important 
rocket fuel used in these powerful JATO units, Phillips Petroleum Company, 
McGregor, Texas, uses dependable Baker Perkins Size 15 Dispersion Mixers. 


reliable, trouble-free operation. 


This is just one of the many processes to which B-P high-performance mixers 
are instantly applicable. Write for the complete Baker Perkins catalog . . . 
or consult your experienced B-P sales engineer. 


Literature Cited 


1. “The Zimmermann Process for the 
Cellulose Industry,” Finn Blikstad, 
Norsk Skogindustri No. 5, Oslo 


(1956). 
B A K E R o E R K l N s l N 3 . 2. “Oxidation of Spent Semichemical 
Pulping Liquors by the Zimmermann 
® 354 Process,” Jackson & Brown, Pulp & 
' CHEMICAL MACHINERY DIVISION © SAGINAW, MICHIGAN Paper, p. 69 (Feb., 1958). 
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Sir 
FIREO 


HEATERS 


DIRECT OR INDIRECT 
HIGH TEMPERATURE 
HEATING 
for the 


PETROLEUM AND 
CHEMICAL INDUSTRIES 


DIRECT HEATING 
of hydrocarbon oils, gases, for 


gas cracking, steam superheating 
and many other services. 


INDIRECT HEATING 
using Dowtherm, Aroclor, heat 
transfer oil, liquid metals and The photos show two tar seporator heaters installed at a new refinery in 
other heat transfer mediums. Mississippi. These heaters are provided with alloy tubes, capacity 54,000,000 
BTU per hour each. A total of seven Struthers Wells fired heaters were in- 
stalled in this plant. 


SPECIAL HIGH TEMPERATURE 

EQUIPMENT DESIGNED TO Struthers Wells supplies high-temperature heating equip- 
YOUR REQUIREMENTS ment for a wide variety of services and industries. 
Temperatures range to above 1650°F. Struthers Wells 
heaters are characterized by trouble-free operation, long 
life and high thermal efficiencies. Hundreds of installa- 
tions throughout the U.S. and some 15 foreign countries 
indicate the universal acceptance of Struthers Wells 

fired heaters. 


WARREN, 


PA. 
Plants at Warren, Pa. and Titusville, Pa. 


CHEMICAL PROCESSING DIVISION BOILER DIVISION 
Crystallizers . . . Direct Fired Heoters... BOILERS for Power and 
Evaporators . . . Heat Exchangers... Mix- Heat... High and Low 
ing and Blending Units . . . Quick Opening Pressure . . . Water 
Doors . . . Special Carbon and Alloy Process- Tube... Fire Tube... 
ing Vessels . . . Synthesis Converters Package Units 


at wae 
| | 
| 
| 4 
| 
6STRUTHERS WELLS CORPORATION 
draulic Cylinders .. . 
Shafting . . . Straight- 
ening & Back-up Rolls 
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How a Parracoil 
“clean shave’ gives you 
better heat transfer 


Back and forth go the baffles ... like blades ... along 
the tube surfaces .. shaving away accumulations of fouling 
materials .. cleaning the heat exchanger . . . and giving 
process plants continuous, increased and better heat 
transfer. 

This is the unique and principal feature of the Paracoil Self- 
Cleaning Heat Exchanger. Engineered with movable baffles, 
operated manually or by timed and automatic motor drive, 
stationary tubes are scraped and “shaved” free of fouling 
materials which are then carried away in the liquid. 
The Paracoil Self-Cleaning Heat Exchanger eliminates the 
need to stop processing for cleaning purposes. 

If you have a fouled heat exchanger problem, we may have 
the answer. 


Davis Makes it — Better! 


Below: Paracoil Vegetable Oil Chiller for converting a batch process 
to continuous cycle operation. Constructed of stainless steel and 
with an automatically timed, self-operating, self cleaning baffle 
assembly. The unit is presently improving product quality and rate 
of production in a vegetable oil processing plant. 


Write for Bulletin 1000 


DAVIS ENGINEERING CORPORATION 
30 Rockefeller Plaza, New York 20, New York © Circle 6-5650 
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| Designed and constructed by M. W. 
| Kellogg, the new Desulfurization 


| stocks. 
| desulfurization to about 75 per cent is 
| expected, 


| naphtha. With kerosene, the through- 


OVERSEAS NEWS 

NEW DESULFURIZATION 
UNIT GOES ON-STREAM IN 
FRANCE 


unit is operating at the Provence 
Refinery of Compagnie Francaise de 
Raffinage located at Martigues, 
France. 


Designed to remove 85 per cent of the 
sulfur from 12,500 bbl./day of an 
80/20 blend of virgin gas oil and light 
catalytic cycle oil, the new unit will 
also accommodate straight-run naph- 
tha kerosene as alternate feed 
With the alternate feedstocks, 


and 


Most equipment was designed for 
the 12,500 bbl./day gas oil operation, 
but some pieces have an increased ca- - 
the throughput of 


of  straight-run 


to permit 
bbl. /day 


pacity 
10,000 


put is 7,000 bbl./day which is a bal- 
ance between the degree of severity 
required for desulfurization, and ade- 
quate product color. 


Looking across the pump area to the tower 
exchanger and furnace areas. Tower on the 
left is the stripper tower of the new unit. 


A two reactor system is provided to 
give operational flexibility. Design 
space velocity for the gas oil operation 
can be maintained while operating the 
plant at 50 per cent of capacity. 
A summary of the unit’s operations 


is: 
Gas Oil Kerosene Naphtha 
(bbI./day) 
Fresh Feed ..... 12,500 7,000 10,000 
11,900 6,976 10,007 


Cobalt molybdate catalyst is used for 
the reaction in the unit, and the var- 
ious conditions of the catalytic process 
are the result of research by both 
Kellogg and Raffinage. 

The new unit uses a novel method of 
reactor effluent separation. Instead of 


(Continued on page 136) 
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Two 1500 hp motor-driven JM compressors handling compression 


of synthesis gas, before conversion to ammonia. 


Cooper-Bessemer 2-cylinder FM’s compressing ammonia at the 


Tuscola plant of U. S. Industrial Chemical. 


In Ammonia Service for U.S.I.... 


high efficiency Cooper-Bessemer Compressors 


This installation at the Tuscola, Illinois 
plant of U. S. Industrial Chemical Co., a 
division of National Distillers and Chemical 
Corp., is typical of the many processing plants 
using reliable Cooper-Bessemer compressors. 

Here, two 4-cylinder JM compressors, each 


rated 1500 hp, handle compression of synthe- 
sis gas; and two 2-cylinder FM compressors, 


each rated 300 hp, handle the compression of 
ammonia. 


These modern, natural force balance Coop- 
er-Bessemers retain the long-life qualities of 


BRANCH OFFICES: Grove City * New York * 
Chicago * Washington ¢ San Francisco * Los 
e * Dallas Odessa 
Minneapolis * New Orleans * Shreveport 


SUBSIDIARIES: COOPER-BESSEMER OF 
CANADA, LTD. ...Edmonton ry ° 
ronto Halifax 


To 
COOPER-BESSEMER INTERNATIONAL 


CORPORATION ... New York ¢ Caracas * 
Mexico City 
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much larger slow speed units. The M-Line is 
exceptionally compact without sacrificing ac- 
cessibility or ruggedness. They conserve val- 
uable space, reduce over-all installation time, 
and require less investment in foundations 
and piping. 

Available from 200 to 6000 horsepower, 
each M-Line compressor unit is engineered 
to meet specific requirements with extreme 
efficiency and at the lowest possible cost. 
The nearest Cooper - Bessemer office will 
gladly furnish detailed information. 


COMPRESSORS 
‘ENGINE MOTOR 
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Special 
Renneburg 
gas-fired 
indirectly-heated 
stainless steel 
Batch Dryer 

for calcining 
Urea product. 


Renneburg 

F Rotating Batch 
Pim Reactor for 
starch-dextrine 
material. Has 
quick-opening 
iz ends, rubber tire 
drive and 
hydraulic tilting 
mechanism. 


SERVING THE 
PROCESS 
INDUSTRIES FoR 


KILNS + COMBUSTION EQUIPMENT + CALCINERS + FANS + COLLECTORS 
AIR POLLUTION CONTROL SYSTEMS + AMMONIATORS* + GRANULATORS* 
PUG MILLS + EVAPORATORS + MIXERS + ELEVATORS - CONVEYORS + ROASTERS 


*TVA Licensed Manufacturer 


Edw. Renneburg & Sons 


2639 BOSTON STREET, BALTIMORE 24, 
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_ designed and built by Kellogg Inter- 


page 134) 


the customary scheme of cooling, flash- 
ing and stripping, a progressive flash 
and recycle gasoline absorption method 
is said to permit a much higher per- 
centage of hydrogen in the reactor re- 
cycle gas stream. Since combined 
liquids can be sent to the product strip- 
per, there is a saving in heat and heat 
exchanger surface, and these liquids 
do not have to be reheated allowing 
the saved heat to be used to heat the 
feed oil. 


Design, engineering, and construc- 
tion of process plants for refining 
of petroleum, vegetable oils, fatty 
acids, and for the manufacture of 
various industrial chemicals will be 
carried out in Japan by Ishikawajima 
Foster Wheeler, a new corporation 
formed by Foster Wheeler and Ishi- 
kawajima Heavy Industries of Tokyo. 


0 


The first Udex unit in the United 
Kingdom is under construction at the 
Stanlow, England, refinery of Shell 
Refining and Marketing, Ltd. De- 
signed and licensed by Universal Oil 
Products, the unit is expected to be 
in operation by mid-1958, will produce 
an aviation gasoline blending compo- 
nent. 0 


Leje & Thurne of Stockholm, 
Sweden, exclusive representatives of 
Sprout-Waldron’s Pulp and Paper Mill 
Division in Sweden, will now also 
represent Sprout-Waldron in Ger- 


| many, Austria, and Holland. 0 


A cumene manufacturing plant to 
be erected at Grangemouth, Scot- 
land, for British Hydrocarbon Chem- 
icals, Ltd. will be designed by 
Scientific Design Co. of New York. 
The process to be used, originally de- 
veloped by Scientific Design, has been 
licensed to the British company by 
Mid-Century Corp., a subsidiary of 
Standard Oil (Indiana) which ac- 
quired world-wide rights to the 
process last year. O 


A fume absorption plant will be 


national for the United Kingdom 
Atomic Energy Authority (Eng- 
land). The unit will form part of a 
major plant for the processing of 
uranium to be built at UKAEA’s 
Springfield Works, near Preston, Lan- 
cashire, and will recover nitric acid 
from nitrous fumes arising from three 
sections of the main plant. 


for the Chemical Industry §& 
| 
all 
YEARS 
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LOW-COST 
SECURITY 
YOUR 
CHEMICAL 
LINES... 


LAPP SOLID PORCELAIN VALVES 
WITH TUFCLAD®°ARMOR 


Install Lapp Solid Porcelain acid proof valves and _— geneous, close-grained and non-porous. Impregnated 
have that trouble-free chemical line you want—at a and bonded to this porcelain by an Epoxy resin of 
cost well within budget. With Lapp Valves in your high strength and chemical resistance is an armor 
system, you have the assurance of purity, protection consisting of multiple layers of strong fiberglass. This 
| and permanence. serves as an insulator against thermal shock, a cush- 

Because of its many special characteristics, Lapp _ion to accidental impact and is strong enough to hold 
Chemical Porcelain is the ideal material for main- operating pressure even if porcelain is fractured. 
taining strict purity. It is chemically inert, therefore Built-in seating handle, solid Teflon packing, spring 
resistant to corrosion from acids of all concentrations washers, malleable iron trim and brass stud and bush- 
(except hydrofluoric); it’s hard, dense, pure, homo- _ ing are other advantages that make Lapp Valves well 


worth your investigation. 


CHEMICAL 
PORCELAIN 


WRITE for description and specifications. 
Lapp Insulator Co., Inc., Process Equipment 
Division, 2300 Chestnut St., LeRoy, N. Y. 


CHEMICAL ENGINEERING PROGRESS, (Vol. 54, No. 3) March 1958 


| alg 
> 
| 
ald 
af 
| is > 
| 3 
| 
] 
| 
7 
4 | 
| 


“Many thousands of dollars may be 
spent in executing a brilliant piece 
of technical work but it’s not worth 
a nicke! to the company unless the 
results are used by the customers.” 


The problem is “selling” a technical 
program—selling it upward, to top 
management; sideways to manufactur- 
ing, production, sales or clients; and 
downward from top management. At 
a recent A.I.Ch.E. meeting,* E. B. 
Savage, Jr. of Savage-Lewis Inc., H. 
D. Wilde of Humble Oil & Refining, 
and P. C. White of Standard Oil (In- 
diana) analyzed just how to go about 
this vital “selling.” 


Top Down 


Selling downward from management 
comes first. As White pointed out, “If 
a research director assumes his staff 
has a full understanding of the signifi- 
cance of various research projects, he 
is usually making a grave error.” A 
recent survey covering thousands of 
technical personnel in many compan- 
ies showed, according to White, that 
over one-third of the people were not 
sure that the aims, goals, and purposes 
of research in their companies were 
clearly established. An even larger 
percentage, 40%, doubted whether 
these aims, goals, and purposes were 
known and understood by the research 
staff. “It is truly hard,” said White, 
“fer the senior research supervisor to 
appreciate how wide the gulf is be- 
tween himself, with his years of ex- 
perience [in the company], and the 
younger man win shares his technical 
background and enthusiasm but who 
lacks his almost intuitive understand- 
ing of the whys and wherefores of the 
research program.” 


* Chicago, Annual Meeting, Dec. 8-11, 1957. 
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Selling the Technical 
Program... Up, Down, 


To bridge this gulf, White recom- 
mended five methods. 


1) Promote the establishment of 
company objectives by top manage- 
ment. This means more than general- 
ized objectives such as “improving 
products, cutting means 
specific objectives as to why and where 
the company is going. 

2) Once the objectives are set, top 
management should back them up with 
a continuing flow of downward infor- 
mation on company policies, changes 
in plans, competitive trends, economic 
trends, etc. Make the research man a 
part of the management team. 

3) Let the research men know the 
terms under which the project was 
sold to management and management's 
reaction. They should know the details 
of time limitations, dollar limitations. 
and the specific objectives of their 
project in the overall company pic- 
ture. 

4) Once the job is finished, the re- 
search workers should be told all the 
non-technical factors which may enter 
into management's decisions on the 
fate of the project: the reasons, the 
possible delays, and the work other de- 


costs.” It 


partments will have to do in connec- 
tion with the project. 

5) Finally, if the job is turned down 
in the end, the research workers 
should know why—in detail and can- 
dor. 


Bottom Up 


“. . . the report to management is 
the most effective tool a [non-man- 
agement] chemical engineer can use— 
and also the most misused .. .” With 
this introduction, Savage took up the 
consideration of the upward flow of 
information, selling the technical pro- 
gram to management. 


and 
Sideways 


PART 


The report to management on the 
proposed project is the basic tool for 
communicating upwards—whether it is 
written or oral. Normally, each com- 
pany has “channels” for communica- 
tion upward, but, Savage emphasized, 
in many companies the formal organi- 
zational channels have little in common 
with the way the business actually 
communicates. “Our studies show 
that most (engineers) who get things 
done just don’t always ‘go to the 
boss.’ He concedes that this may be 
heresy, but it is true. Official channels 
have a way of becoming snarled in 
their own system. One of the basic 
reasons for this is that, beginning at 
about the V-P level, executives are ex- 
tremely busy men whose own habits of 
reading or listening may leave much 
to be desired. Too often the technical 
man writing his report forgets that the 
boss will probably have only some ten 
minutes to an hour to read it, digest 
it, and understand it. The technical 
man must remember that a technical 
project which is his maim concern, is 
just one of many concerns to the boss. 

But companies do manage to com- 
municate. How? Savage said, “If I 
can give one, all-inclusive formula 

those that get through have a 
very simple pattern.” A written com- 
munication has a functional system 
based on the natural functioning of the 
human mind. This means that all tech- 
nical reports must have a beginning, 
a middle, and an end. Putting it more 
technically, a report should state the 
problem, present the body of work as 
simply as possible, and come to a con- 
cise conclusion. 

Savage concluded his analysis with 
eight tips on good report writing 
aimed upwards: 1) be coherent; 2) 
be single-minded, stick to the subject; 
(Continued on page 140) 
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Need 
a catalyst fora 
special 
process? 


Girdler can help you! 


Catalyst Research is an important 
part of Girdler’s full-scope catalyst 
service to assure you Optimum per- 
formance . . . lowest operating cost, 
Girdler Research teams up with your 
technicians to custom-design the 
catalyst to meet your requirements, 

Write for booklet on Girdler’s 
complete catalyst facilities... its Ap- 
plication Service, Research Service, 
Analytical Service, Manufacturing. 


Girdler’s highly skilled development staff works on your process Girdler manufactures your catalyst in modern facilities 
problem to give you optimum catalyst performance. with highest standards of quality control 


GIRDLER CATALYSTS 


CHEMICAL PRODUCTS DIVISION * NATIONAL CYLINDER GAS COMPANY 


Louisville 1, Kentucky 
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Chemiseal’ Gaskets 


... with protecting Jackets of du Pont TEFLON, 
are impervious to chemical attack. Made with a 
variety of filler constructions to suit every con- 
nection problem—every pipe and nozzle material 
requirement — whether glass, ceramics, stainless, 
Karbate, Haveg, glass-lined steel, etc. That is 
why Garlock 8764 Chemiseal Gaskets have be- 
come the standard choice of the process in- 
dustries. Catalog AD-154. 


Chemiseal’ Expansion Joints 


...and Flexible Couplings, made of chemically 
impervious du Pont TEFLON, protect costly pip- 
ing against shock and vibration, thermal 
expansion and contraction. Correct misalign- 
ment. Connect unlike piping ends and nozzles. 
Eliminate slip-joints, gaskets, adaptors. Com- 
panion Products to the famous Garlock Rubber 
Expansion Joints. Catalog No. AD-137. 


For prompt service, contact one of The Garlock 
Packing Company’s 30 sales offices and warehouses 
throughout the U.S. and Canada, or write 


United States Gasket Company 
Camden 1, New Jersey 


| 
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(Continued from page 138) 


3) be brief; 4) remember the interests 
of top management—long-range plans, 
profit, expenses, etc.; 5) use his 
language not engineerese ; 6) compare, 
report with perspective and relation; 
7) be graphic, use graphs, pictures, 
etc.; 8) be colorful, don’t be afraid to 
“sell” your project. 


Selling the Project “Sideways” 


A basic fault of engineers is a 
tendency to feel that their responsibil- 
ity for a project ceases with the com- 
pletion of the technical work and a 
submission of the report upward to top 
management. This, said Wilde, is not 
true. “Members of a technical group 
must be made to realize that technical 
effort is . . . wasted if the results are 
ignored by the customers ...” By 
customers, Wilde means anyone who 
must use the results—other depart- 
ments and divisions of the company, 
clients, and other technical people in 
other companies. So, although it takes 
time and effort, a deliberate and con- 
scious plan must be worked out by a 
technical group to “sell” its results to 
those who will actually apply them. 
The men who have done the technical 
work must be afforded the opportunity 
to talk with the men who will use and 
apply the results. Personal contacts 
are extremely effective, but should be 
between men on the working level as 
well as top management. Again, it is 
important to be sure you understand 
your audience and do not become tech- 
when talking to non-technical 
people. 

Ir Wilde’s words, “Much time and 
effort is required for the adequate sell- 
ing of a technical program . . . in 


| most cases the initiative must be taken 


by the technical organization . . . but 
it is an investment that pays big 
dividends.” 


Fifty million lb./yr. of new paraxyl- 
ene capacity will be added by Sin- 
clair Chemicals at Houston, Texas. 
It is estimated that, added to the 
production of Sinclair’s older facilities 
at Marcus Hook, Pa., the new plant 
will make Sinclair the world’s largest 
marketer of paraxylene. Principal 
outlet for the new production of 
paraxylene will be DuPont's dimethyl- 


| terephthalate (DMT) plant now build- 


ing at Old Hickory, Tenn. The Hous- 
ton unit will also turn out about 60 
million gal./yr. of pure toluene and 
mixed xylenes for sale to the chemical 
industry and for producing high oc- 
tane gasoline. 
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The TEXAS COMPANY 
“CONTAINERIZES” 


Waste as it Accumulates 


Port Arthur Refinery 
“Containerizes” 
Waste, Rubbish 

and Liquids at Many 
Accumulation Points 

. Hauls and Dumps 
Them With 
Dempster-Dumpsters 


Dempster-Dumpster Waste Disposal System 
Serves Leading Refineries & Chemical Plants 


& ia Waste disposal and plant cleanliness can no longer be efficiently 
CONTAINERIZED ... maintained by wheelbarrows, cans, carts, or bins. Shoveling, re- 
handling and on-site dumping have been replaced in leading plants 
by “Containerization” of waste as it accumulates. By placing clean, 
big-capacity Dempster-Dumpster containers at accumulation points, 
you can save thousands of dollars annually and enjoy improved 


plant cleanliness. 


WASTE IS 


The one-man, one-truck Dempster-Dumpster can service over a 
hundred accumulation points, picking up, hauling and emptying the 
containers on a planned shuttle schedule. Chemical plants and 
refineries customarily amortize their equipment investments in 18 
months or less. Write today for the free booklet, below. 


FREE: Write Today for Your Copy of 
“How to Reduce Waste Disposal Costs.” 


DEMPSTER BROTHERS, Knoxville 17, Tenn., DEPT. CH-3 


To: Dempster Brothers, Dept CH-3 
Knoxville, Tennessee 


Please Send Without Obligation Your Booklet, 
“How to Reduce Waste Disposal Costs.” 


TITLE 


NAME 


COMPANY 


ADDRESS 


city 
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NUCLEAR NEWS 
NEW PROGRAM TO STUD | 
MECHANISM OF | 
RADIATION-CATALY ZED 

CHEMICAL REACTIONS 


With the aid of a new high-energy 
electron accelerator, Argonne Na- 
tional Laboratory engineers and ; 
scientists will attempt to find out 
directly what happens during a 
chemical reaction when it is cata- 
lyzed or set-off by atomic radiation. 


The Argonne research project, which 
hopes to detect directly the short-lived 
intermediate products of radiation ca- 
talyzed reactions, is expected to be in i 
operation this fall. For decades it has 
been known that high energy electrons 
and gamma rays induce chemical reac- 
tions. But exactly what takes place is 
still open to question in most cases. A 
more complete understanding of the 
mechanism involved, and the primary 
intermediate products produced, should 
help engineers and scientists to use 
radiation more thoroughly and effi- 
ciently for the production of new 
chemical products. 

Applied Radiation Corp., Walnut 
Creek, Cal., is building the linear elec- 
tron accelerator which will emit in- 
tense bursts of electrons and create 
short lived ions and free radicals in 
sufficient concentration to allow direct 
identification. With the exception of 
dilute gases, up until now information 
about the short-lived intermediate 
products has been deduced largely by 
NOW “SPECS” AT YOUR FI G working backwards from the end prod- 

ece N ERTIPS ucts, or by using reactions that involve 

substances such as iodine that scav- 

Here S a surer, easier way to specify spray nozzles enge free radicals. Since these tech- 

niques are rarely definitive, there is 

disagreement concerning the nature of 

even some of the better-known reac- 
tions. 

The techniques used will be similar 
to those now used in flash photolysis. 
During a single pulse, the Argonne 


How can you be sure you're specifying the right spray 
nozzle for your particular application? 

Spraco’s research department has taken the guesswork 
out of this problem by preparing complete and accurate 
performance data for each of the hundreds of spray nozzles 


in the Spraco line. Each nozzle “profile” is complete with accelerator will emit a 280 milliampere 

data on material, dimensions, flow rate, pressure, angle of beam of electrons— 1,800 million billion ' 
spray .. . everything you need to enable you to choose, at a glance, the nozzle electrons per second. Electron energy 
that will deliver maximum performance and efficiency in your particular will be controlled from 1 to 18 million 
application. electron volts. Instead of scanning or 
No matter what your spray nozzle problem, Spraco makes this information diffusing the beam, a specially de- 


signed exit window will make it pos- 
sible to extract a one-centimeter-diam- 
eter beam without scanning. This full 
beam can then be directed into a small 
experimental system. The 15-foot ac- 
celerator will cost $225,000. 

Argonne plans to use the accelerator 
to study radiation damage and nuclear 
chemistry as well as radiation chem- 
istry. 


available to you absolutely free. Why not write and ask about it — today? 


SPRAY ENGINEERING COMPANY 
132 Cambridge Street, Burlington, Mass. 


SPRACO 
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REA DY TO BUN DLE into heat exchangers for chemical and petroleum 


service, tubes and other standard components are kept fully stocked for 
assembly-line production at Kellogg’s fabricating shops in 
Jersey City. Whatever your requirements, Kellogg assures strict 
conformance to the highest engineering and fabricating 
standards. For prompt deliveries plus engineering excellence at 
optimum cost, call Kellogg’s Fabricated Products Division. 


THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N.Y. 


A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limited, Toronto Kellogg International ‘orp. Kellogg American New 
Companhia Kellogg Brastletra Rio de Janeiro aracas 
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This is a separator des- 
tined for a reaction proc- 

ess. It is typical of the kind 
of work we do in the high 
alloy casting field. 


In the 


25 Cr-20 Ni range it is alloyed 
to withstand both corrosion 


ond heat. Assembled, its weight 
runs some 2000 pounds. It was 


inspected and tested under very rigid ASME Code requirements. 


The production of chrome iron and chrome nickel castings has 
been our sole business since 1922. We added centrifugal 
castings to our service in 1933 and shell molded castings in 
1955. Our metallurgists have extensive knowledge of the many 
operations requiring high temperature and corrosion resistant 
castings. Perhaps this experience would be helpful to you if 
you are confronted with a specific problem and wish to deter- 
mine the best alloying combination for your required castings. 
We can be helpful, too, in designing the unit, contributing our 
knowledge of strength and stresses in castings. 


OFFICE AND 
EASTERN OFFICE: 
ATLANTA OFFICE: 
CHICAGO OFFICE: 
DETROIT OFFICE: 


PLANT: Scottdale, Pa. 

12 East 41st Street, New York 17, W. Y. 
76—4th Street, N.W. 

332 South Michigan Avenue 

23906 Woodward Avenue, Pleasant Ridge, Mich. 
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More than 3,400 high school students 
toured laboratories and production 


facilities of the AEC recently. Pur- 
pose of the mass visits, according to 
AEC Chairman Lewis Strauss, was, 
. to have a better understanding 
of what their country is doing in 
bringing the benefits of the atom to 
peoples everywhere. I hope that they 
will gain a real appreciation of the 
important and exciting opportunities 
which exist for them in the field of 
atomic energy and the manner in 
which they can serve the welfare of 
mankind.” Ten of the Commission’s 
key laboratories and production facili- 
ties admitted the students to unclassi- 
fied areas to stimulate their interest 
in careers in science and engineer- 


ing. 


Sustained nuclear fission, or critical- 
ity, was achieved recently in an ex- 
perimental reactor built as an aid in 
developing the nuclear propulsion sys- 
tem for the N.S. Savannah, world’s 
first atomic merchant ship. Designed 
and built by Babcock & Wilcox, prime 
contractors for the N.S. Savannah's 
propulsion plant, the reactor will be 
operated during the next few months 
to check analytical calculations made 
in the course of designing the ship’s 
propulsion plant. 

Scheduled for completion in 1960, 
the Savannah will be powered by an 
advanced type of pressurized water 
reactor. The reactor plant will deliver 
a maximum of 22,000 shaft-horse- 
power, and estimates of the power 
plant’s capability run as high as 350,- 
000 miles on a single core loading of 
nuclear fuel. Oo 


A pioneer reactor in the American 
nuclear field observed its first birth- 
day on February 9. It is the EBWR 
(Experimental Boiling Water Reac- 
tor) at Argonne main laboratory site 
in Illinois. In its first year, the ex- 
perimental reactor operated at 60 per 
cent of its total capacity for 12 months. 
It logged, without incident, more than 
11,655,000 kilowatt hours of electricity 
(enough power to permit the approxi- 
mately 6,000,000 residents of the Chi- 
cago area to operate a flatiron for 2 
hours). It has provided a steady flow 
ot information on which scientists 
and engineers have been able to de- 
velop methods by which they can pre- 
dict the behavior of nuclear power 
reactors of the boiling water type. Its 
job was to provide research data in 
the quest for economic nuclear power, 
and it has done that. 0 
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News from 
National Carbon Company 


Division of Union Carbide Corporation - 30 East 42nd Street, New York 17, N.Y. 


TRADE MARK 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, 


Pittsburgh, San Francisco. IN CANADA: Union Carbide Canada Limited, Toronto 


National Carbon 
representatives expand 
your engineering force 


R. L. von HOHENLEITEN, 
Sates ENGINEER 


Mr. von Hohenleiten has spent the past 
seven years representing National Carbon 
Company to the chemical processing and 
allied industries. He was graduated from 
Johns Hopkins University with a B.S. in 
chemical engineering and is a registered 
professional engineer in Texas. 

His first few years with National Carbon 
Company were spent with an engineering 
group developing new designs and im- 
proving existing designs of “Karbate” 
chemical processing equipment. Von 
Hohenleiten was first active as a Sales En- 
gineer on the west coast and is now serv- 
ing customers in the southwestern section 
of the country. 

Mr. von Hohenleiten is qualified to aid 
in the selection, special designing and in- 
stalling of carbon, graphite and “Karbate” 
impervious graphite processing equipment. 
Call your National Carbon Sales Engineer 
today. 


“KARBATE” CORROSION RESISTANT 
ENTRAINMENT SEPARATORS PROVIDE 


Data collected from many installations 
prove “Karbate” Impervious Graphite 
Entrainment Separators — Type MV 
are an efficient and economical means 
for removing entrained liquids from 
gas streams. 

For example, one such entrainment 
separator (installed in a line carrying 
toluene mist and vapor) helped recover 
approximately 36 gallons of toluene in 
five days of operation. With toluene 


A complete system to produce anhy- 
drous hydrogen chloride starting with 
hydrogen and chlorine will go on 
stream soon at a high energy fuel 
plant. This integrated system includes 
the burning of hydrogen and chlorine 
in a graphite combustion chamber, 
absorbing the product hydrogen chlo- 
ride in a “Karbate” falling-film ab- 
sorption system, and finally stripping 
the concentrated hydrochloric acid 
from the absorber in a “Karbate” 
tower. The system was designed com- 


PACKAGED HC! BURNING, ABSORBING 
AND STRIPPING SYSTEM TO GO ON STREAM 


plete with instrumentation and sup- 
port structures by National Carbon 
Company. 

The system’s steps are made up of 
packaged components using standard- 
ized “Karbate” impervious graphite 
and graphite equipment. “National” 
engineers will work up the complete 
system to your specifications. Litera- 
ture is available on the “AG” system 
(for producing anhydrous HC! gas) 
and the “CA” system (for producing 
hydrochloric acid). 


HIGH OPERATING EFFICIENCY 


Efficiency of entrainment separators demonstrated at the 26th Exposition of Chemical Industries. 


valued at 35¢ a gallon, this represents 
quite a saving. Although the recovery 
operation required additional process 
equipment, the entrainment separator 
will pay for itself in a short period of 
time. 

These type MV entrainment sepa- 
rators operate through a combination 
of venturi action and impingement .. . 
contain no moving parts . . . and are 
non-clogging. Because liquid and gas 
contact only “Karbate” impervious 
graphite, units are virtually immune to 
corrosion over a temperature range 
from 40°F. to 338°F. 

Standard sizes of “Karbate” entrain- 
ment separator —- Type MV assemble 
directly into 6”, 8”, 12”, 16”, 20” and 
24” horizontal lines. Units are self-con- 
tained and ready to install. For details, 
request Catalog Section S-6900. 
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The terms “National”, ‘“Karbate’’, “Union 
Carbide” and “N” and Shield Device are regis- 
tered trade-marks of Union Carbide Corporation. 
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Photo courtesy Hercules Powder Co. 


A Well-known Manufacturer Had 
to Mix Cellulose Acetate with 
Various Colorants. 


They wanted: 

1. To get an homogeneous mix. 

2. To eliminate any possibility of 
contamination or discoloration 
from one batch to the next. 

3. To obtain maximum size of the 
batch. 


4. To be able to mix a wide range 
of formulations without lumping. 


They stated that their Paul O. 
Abbé Mixers have met every 
need. 


“What we were looking for was 
a versatile mixer—one that met 
every one of our requirements to 
a high degree,” they state. 


“Our Paul O. Abbé Mixers we 
find give well-balanced service. 
They are versatile. They rank 
high in meeting our require- 
ments.” 


You, too, may find Paul O. Abbé Mixers 
help you solve YOUR mixing problems. 


Write today for Catalog “V-1,” describ- 
ing our line of dry and paste mixers. 


402 Center Avenue +, 
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| Ch.£.-A.S.M.E. 


Little Falls, New Jersey 


@ 1958 MEETINGS—A.I.Ch.E. 


e@ Newark, Delaware, April 2-4, 1958. Uni- 
versity of Delaware. Conference on Auto- 
matic Optimization. Co-sponsored by A.S.M.E. 
A.1.Ch.E. and other groups. Program will 
comprise four technical sessions and a panel 
discussion. Optima—What They Are and How 
to Find Them—G.P.E. Box, Princeton Univ 
Principles of Designing an Optimizing System 
When Equations Are Not Available—W. F 
Galey, Pitts. Pl. Glass. Evaluation of Strategies 
for Automatic Experimentation—R. |. Van Nice 
& A. F. Kaupe, Jr. Westinghouse. An Adap- 
tive Humidity Control System—G. K. Tucker, 


Brown Instr. Div. A Technique for Opti 9 
Process Conditions—A. 1. Hoerl, DuPont 
Optimizi Tr t Stability in Batch Proc- 


essing—D. P. Eckman & |. Lefkowitz, Case Inst 
Panel discussion of problems, challenges, & 
opportunities in automatic optimization. Ap- 
plication of Hydraulic Control to Reagent 
Flow Regulation—H. Markarian & J. B. Rey- 
nolds, Jr., DuPont. Sheet-Length Gage for 
Ferrostan Line—J. A. Milnes, U. S. Steel 
Analysis and Design of Boiler for Optimum 
Performance—£. |. Ergin, Beckman Systems 
Div. Continuous Measurement of System 
Characteristics; A Step Toward Self- Optimiz- 
ing Control—T. P. Goodman & R. H. Hillsley, 
MIT. Servo with Automatic Gain Control— 
E. R. Walters, Bendix Radio. Adaptive Filters 
for Random Inputs—C. W. Steeg, Jr., RCA 
Airborne Systems Lab. 


@ Philadelphia, Pa., April 8, 1958. University 
Museum, University of Pennsylvania, 33rd 
and Spruce Sts. One-day meeting co-sponsored 
by Phila.-Wilmington section AIChE and Univ. 
of Pa. on Scale-Up in Practice. Gen Chmn.: 
C. H. Collier. What to Pilot Plant and on What 
Scale—H. J. Ogorzaly, Esso R&D. Basic Prin- 
ciples of Scale-Up—R. L. Pigford, Chem. Eng 
Dept., Univ. of Delaware. Analog Approaches 
to ScaleUp—C. W. Worley, Electronic Asso- 
ciates. Pitfalls—Fred Kopf, Atlantic Refining. 
Internal Economics—D. J. Torrans, Hercules. 
External Economics—D. M. Feeley, A. D. Little. 


Organizing for Scale-Up-R. |. Hershey, 
DuPont. 
@ Montreal, Canada, April 20-23, 1958. 


Sheraton-Royal Hotci. Joint 
Conference. For details of program see Feb- 
ruary CEP; latest changes, etc., on p. 152 of 
this issue. 


@ Toledo, Ohio, May 9, 1958. Commodore 
Perry Hotel. One-day meeting of Ohio, Pitts- 
burgh, and Detroit Sections, A.I.Ch.E. Theme, 
“Instrumentation for the Chemical Engineer.” 


@ Philadelphia, Pa., June 22-27, 1958. Belle- 
vue-Stratford Hotel. 50th Anniversary Jubilee 
Meeting of A.I.Ch.E. Gen. Chmn: W. E. Chal- 
fant, Atlantic Refining, Philadelphia, Pa. For 
program information see page 151. 


@ Evanston, Ill., August 18-21, 1958. A.l. 
Heat Transfer Conference, 
Northwestern U. Technological Inst. Tech. 
Prog. Chmn.: A. S. Foust, Dept. of Chem. 
Eng., Lehigh University, Bethlehem, Pa. 


e Salt Lake City, Utah, Sept. 21-24, 1958. 
Hotel Utah. A.L.Ch.E. National Meeting. 
Gen. Chmn: R. J. McNally, Amer. Smelting 
and Refining, Salt Lake City, Utah. Tech. 
Prog. Chmn.: €. 8B. Christiansen, Dept. 


of Chem. Eng., Bldg. 437, Univ. of Utah, Salt 
Lake City. Air Pollution—W. L. Faith, Air 
Pollution Foundation, 704 S. Spring St., Los 


Finds Mi ngs 
: O Abbé 1xers he 


Angeles 14, California. What's New in Liquid 
Metals Technology—Marshal! Sittig, American 
Lithium Institute, Inc., P.O. Box 549, Prince- 
ton, NJ. Crystallization—H. M. Schoen, 
American Cyanamid Co., 1947 West Main St., 
Stamford, Conn. Foams and Froths—J. Louis 
York, Dept. of Chemical Engineering, Univ. 
of Mich., Ann Arbor, Mich. Ethylene—Her- 
mann C. Schutt, 201 Devonshire Street, Boston, 
Mass. Polar-Nonpolar Thermodynamics—J. M. 
Smith, Dept. of Chem. Eng., Northwestern 
Univ., Evanston, Ill. Economics of Non-Petro- 
leum Sources of Energy— J. M. Hirsch, Gulf 


Research & Dev. Co., P.O. Drawer 2038, Pitts- 


burgh 30, Pa. Centrifugation—J. O. Maloney, 
Univ. of Kansas, Lawrence, Kansas. Inter- 

tain industries—W. C. Bauer, Intermoun- 
tain Chem. Corp., Box 872, Green River, 
Wyoming. High Temperature Chemical Kinetics 
and Transport Phenomena—W. R. Marshall, 
Univ. of Wisconsin, Madison, Wis. Dry 
Classification of Solids—D. W. Oakley, Metal 
and Thermit Corp., 100 Park Ave., New York, 
N.Y. Safety in Air and Ammonia Plants— 
N. H. Walton, Atlantic Refining, 3144 Passyunk 
Ave., Philadelphia 1, Pa. Improved Utilization 
of Technical Manpower—J. F. Cheely, Ethyl 


Corp., Box 341, Baton Rouge, La. Petroleum 
Refining—.. W. Russum, Standard Oil Co. 
(Indiana), Whiting, Ind. Hydrometallurgy- 


Chemistry of Solvent Extraction—G. H. Beyer, 
Chem. Eng. Dept., U. of Mo., Columbia, Mo. 


Alternate Energy Sources—H. F. Nolting, Std. | 


Oil Co. (Ind.), 2400 New York Ave., Whiting, 
Ind. 
Deadline for papers, May 21, 1958. 


@ Cincinnati, Ohio, December 7-10, 1958. 
Netherland Plaza Hotel. A.I.Ch.E. Annual 
Meeting. Geni. Mtg. Chmn.: 7. B. Wiehe, 


Schenley International. Tech. Prog. Chmn.: A. 
C. Brown, Emery Industries, Inc. June & Long 
Sts., lvorydale, Ohio. Pollution Control by In- 
Plant Measures—C. Fred Gurnham, Dept. of 
Chem. Eng., Michigan State U., East Lansing, 
Michigan. A.1.Ch.E. Research on Bubble Cap 
Tray Efficiency—W. C. Schreiner, M. W. 
Kellogg Co., 711 Third Ave., New York 
17, N. Y. High-Speed and Time-lapse Photog- 
raphy in Chemical Engineering—J. W. West- 
water, William Albert Noyes Laboratory, 
Univ. of Illinois, Urbana, Ill. Kinetics 
& Rate Processes—H. £. Hoelscher, Dept 
of Chem. Eng., John Hopkins  Univ., 


Baltimore 18, Md. Reprocessing of Fluid Re | 


actor Fuels—O. E. Dwyer, Chem. Eng. Div., 
Brookhaven National Laboratory, Upton, L.I., 
N.Y. The Application of Computers to Heat 
and Mass Transfer Problems—J. M. Smith, 
Northwestern Univ., Evanston, Ill. Low Tem- 
perature Processing—C. McKinley, Air Products, 
Inc., Allentown, Pa. Scale-up from Pilot 
Plant to Plant—D. B. Coghlan, Foote Research 
and Development Laboratories, Berwyn, Pa., 
R. A. Schulze, DuPont Chambers Works, 
Jackson Labs., Penns Grove, N. J. Guide- 
posts in Long Range Planning—H. £. Wessel, 
Virginia-Carolina Chemical Corp., 401 Main 
St., Richmond, Va. 
Fuels—A Challenge for 


the Future—J. L. 


Schwennesen, A.E.C., P.O. Box 1221, Idaho 
Falls, Idaho. Spray Mechanisms—J. F. Tourtel- 
lotte, Swenson Evaporator Co., 18505 James 
Couzens Highway, Detroit, Mich. Polyisoprene 
Potentialities—C. C. Winding, Cornell Univ., 
Ithaca, N.Y. Air-Cooled Heat Exchange—W. 
W. Akers, Dept. of Chem. Eng., Rice Institute, 
Houston Texas. Education in Process Control 
—T. J. Williams, Monsanto Chem. Co., 1700 
S. Second St., St. Lovis 4, Mo. General Papers 
—W. M. Licht, Dept. of Chem. Eng., Univ. of 
Cincinnati, Cinn., Ohio. 

Deadline for papers: August 7, 1958. 


(Continued on page 148) 


Processing of Irradiated | 


SK “SA 


available 


with 


New Bulletin 18RG describes 


SK's line of “Safeguard” 


Rotameters and gives detailed 


instructions for liquid 
and gas sizing. A specia/ 
sheet /ists fluids for 


which PVC is recommended. 


Send for your copy. 


SK “Safeguard” Rotameters with Polyvinyl 
Chloride (PVC) end fittings are now avail- 
able for measuring the flow of hydrochloric 
acid, sulphuric acid, and the many other 
chemicals for which PVC is recommended. 
As a matter of fact, these new Rotameters 
are already being used for corrosive fluid 
service with excellent results. 

Two facts regarding this new PVC 
“Safeguard” Rotameter are of particular 
importance. 

First, this instrument provides a Rota- 
meter with chemical resistant end fittings 
and rotor at much less cost than a similar 
instrument with these components made of 
other special corrosion resistant materials. 

Second, the Fig. 18275 “PVC” Rotameter 
incorporates all of the features of the SK 
“Safeguard” line—one piece fabricated steel 
case, tube and rotor versatility, heavy safety 
glass windows, adaptability to panel mount- 
ing and to electric or pneumatic transmis- 
sion for remote recording and controlling of 
fluid flow, and others. 


Schule and Koerting COMPANY 


INSTRUMENT DIVISION 


2245 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
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to handle trquip oxYGEN and 
other LIQUEFIED GASES 


Lawrence Pumps Inc. has developed a special line of pumps for 
handling liquid oxygen, liquid nitrogen and other gases which can be 
liquified only at very low temperatures. 

Because of the abnormal behavior of materials and liquids at 
extreme low temperature several of the following features are in- 
corporated in these pumps: 


1. Vertical top suction construction to prevent gas binding 
when the NPSH drops below the safe level, due either 
to drop in suction pressure, or rise in temperature of 
the liquid. 

The packing box does not come in contact with the 
liquid, only with the blanket of gas in the pipe column. 
The packing box is fitted with a mechanical seal which 
has been developed especially for this exacting service. 


The design has been carefully developed and the 
materials selected to eliminate any troubles due to 
Write for differences in expansion and to prevent galling 
bulletin 203-7 between running parts. 


LAWRENCE PUMPS INC. 
371 Market Street, Lawrence, Mass. 


@ 1958 MEETINGS—NON-A.I.Ch.£. 


@ Brussels, Belgium, May 28-29, 1958, and 
Frankfurt am Main, West Germany, May 31- 
June 8, 1958. ACHEMA Exhibition: More than 
820 exhibitors from 13 countries will fill 14 
exhibition halls. ACHEMA Congress: Lecture 
series, films, plus technical group sessions. 
European Federation of Chem. Eng. Congress: 
will include sessions on Works and Matis 
Techniques, Planning, etc. European Federa- 
tion of Corrosion Congress: Nature of cor- 


| ros. and protective measures. 


@ london (Olympia), England, June 18-28, 
1958. Chemical and Petroleum Exhibition, 
sponsored by British Chemical Plant Manu- 


| facturers Association and Council of British 
| Manufacturers of Petroleum Equipment. 


Symposium on The Organization of Chemical 


| Engineering Projects, organized by the Insti- 


tution of Chemical Engineers and the Insti- 


tute of Petroleum (4 sessions) 


e@ Geneva, Switzerland, Sept. 1-13, 1958. 


Second International Conference on the Peace- 


ful Uses of Atomic Energy. 


@ 1959 MEETINGS—A.I.Ch.E. 


| @ Atlantic City, NJ., March 16-20, 1959. 


A.1.Ch.E. National Meeting. Chalfonte Haddon 
Hall Hotel. Gen. Chmn.: J. D. Stett, Dept. of 
Mech. Eng., Rutgers Univ., New Brunswick, 
N. J. Recent Advances in Polymeric 


| Materials of Construction—M. F. Cigliotti, 
| Monsanto Chem. Co., Plastics Div., Spring- 
| field, Mass. Business and Technology—K. Wat- 
| son, Consultant, P.O. Box 181, Lake Zurich, 


Ill. Laboratory and Pilot Plant Techniques— 
G. W. Blum, Goodyear Tire and Rubber Co., 


Akron, Ohio. Rocket Propulsion—J. L. Frank- 
| lin, 3710 Harrison N. W., Washington 15, D.C. 
| General Papers (2 sessions)—J. Hoffe, Newark 
| College of Engineering, 367 High St., Newark 


2, N.J. and E. C. Johnson, Dept. of Chem. 
Eng., Princeton Univ., Princeton, NJ. Com- 
puter Control of Processing Units—D. M. 
Boyd, Universal Oil Prod., 30 Algonquin Rd., 


| Des Plains, Ill. Startup of New Chemical 


Plants—M. L. Nadler, DuPont, Penns Grove, 


| N. J. Care and Feeding of Executives—J. S. 


Wilson, Heidrick and Struggles, 20 No. Wacker 
Dr., Chicago 16, Ill. 


| Deadline for papers: November 16, 1958. 
| @ Kansas City, Missouri, May 17-20, 1959. 


Hotel Muehlebach. A.I.Ch.E. National Meeting. 
Gen. Chmn: F. C. Fowler, Consulting Chem. 
Engr., 7515 Troost Ave., Kansas City, Mo. Tech. 
Prog. Chmn.: Fred Kurata, Chem. Eng. Dept., 
Univ. of Kansas, Lawrence, Kansas. Reaction 
Kinetics—R. R. White, Dept. of Chem. Eng., 
Univ. of Michigan, Ann Arbor, Mich. Hew to 
Become a More Proficient Technical Engineer. 
Heavy Chemicals. Petrochemicals—G.  €E. 
Montes, National Petrochemical Corp., Tuscola, 
I International Licensing and Collaboration 
—R. Landau, Scientific Design Co., 2 Park 


| Ave., New York, N. Y. General Papers—J. O. 

Maloney, Univ. of Kansas, Lawrence, Kansas. 
| Non-Equilibrium Fluid Mechanics—M. J. Rzasa, 
| Cities Service R&D Co., 60 Wall St., New York, 


N. Y. Multiphase Flow in Pipes and Annuli— 


| C. S. Kuhn, Magnolia Petroleum Co., 907 
| Thomasson Dr., Dallas, Texas. General Papers 


—J. O. Maloney, Chem. Eng. Dept., Univ. of 
Kansas, Lawrence, Kans. 
Deadline of papers: January 17, 1958. 


@ San Francisco, Calif., December 6-10, 1959. 
A.1.Ch.E. Annual Meeting. Gen. Chmn: Mott 


| Souders, Jr., Shell Development Co., 4560 
| Horton St., Emeryville 8, Calif. Tech. Prog. 


Chmn.: C. R. Wilke, Div. of Chem. Eng., 


| Univ. of Calif., Berkeley, Calif. Process 


Dynamics—E. F. Johnson, Dept. of Chem. 


| Eng., Princeton Univ., Princeton, N.J. Dead- 
| line for papers: August 6, 1959. 


LAWRENCE 
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The American Institute of Chemical Engineers’ 50th 
Anniversary marks a major milestone in the progress 
of the Chemical Process Industries, from the celluloid 
era to today’s rocket fuels. From vital discoveries in 
basic research, through the entire scope of chemical 
engineering, A.1.Ch.E. will celebrate fifty fabulous years 
of achievement. 


A salute to the past is only part of the celebration. The 
main theme of the Jubilee program next June at Phila- 
delphia will be “A Look to the Future.” Here is the real 
significance of May CHEMICAL ENGINEERING PROGRESS 
for all advertisers—chemical engineers dedicated to the 
growth and development of all chemical industries. 


This is truly a golden opportunity for manufacturers 
to instill both their corporate and their product mes- 
sages in the minds of responsible chemical engineers— 
men whose decisions are essential to the purchase and 


GOLDEN ANNIVERSARY 


is your 
GOLDEN OPPORTUNITY! 


May 1968 CHEMICAL ENGINEERING PROGRESS will be a spectacular 
issue commemorating the “Chemical Engineers’ Golden Jubilee" 


specification of practically all chemicals, equipment, 
materials and engineering services in the chemical pro- 
cess industries. 


Highlights of May C.E.P. include a History of Chemical 
Engineering and A.I.Ch.E., and a survey of Chemical 
Engineering Around the World, plus other fascinating 
features and timely engineering articles. This matchless 
editorial selection insures intensive readership. 


Take full advantage of this unusual opportunity to in- 
vest in your company’s future in the growing C.P.I. 
Join the many advertisers who are planning special 
product progress stories to relate their company growth 
to the Golden Jubilee of A.I-Ch.E. 


The May 1958 issue of C.E.P. will be a big issue—your 
big opportunity to get big results. Be sure to reserve 
adequate space. 


PROGRESS 


Published for chemical engineers by the 
American Institute of Chemical Engineers 


25 West 45th Street, New York 36, N. Y. 
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AN INVITATION TO 


ALL STUDENT MEMBERS 
OF THE A. I. Ch. E. 


TO ATTEND 


THE GOLDEN JUBILEE OF 
CHEMICAL ENGINEERING 


JUNE 22 TO 27, PHILADELPHIA, PA. 


ALL STUDENT PROGRAM INCLUDING 


LUNCHEON: As guest of industrial hosts 


PRESENTATION OF National contest of Regional Conference 
STUDENT PAPERS: winners 


BANQUET: Nationally prominent Speaker, Presentation of 
cash prizes and awards to National Student 
paper Contesf Winners 


Registration for the full week of the Golden Jubilee, including the 
all day student program, social activities and technical sessions: $1.00 


For further information, write to Local Arrangements Committee General Chairman: 
William E. Chalfant, The Atlantic Refining Company, Box 8138, Philadelphia 1, Pa. 


150 @ CHEMICAL ENGINEERING PROGRESS, (Vol. 54, No. 3) March 1958 


4 
1 
{ 
a 


At ten o'clock on Monday morning, June 23, 
festivities that mark A.1.Ch.E.’s jubilee year will 
begin. The celebration, to be held in Philadel- 
phia, can with justice also be regarded as com- 
memorating the fiftieth year of chemical engi- 
neering as a profession. 

Program plans are well under way, and the 
non-technical portion of the festivities are at this 
point sufhciently definite to be described. 

President Holbrook will preside at the key- 
note session on Monday morning, and C. C. 
Furnas will be master of ceremonies. His Honor, 
the Mayor of Philadelphia, will be joined by 
prominent educators and civic figures in welcom- 
ing the Institute and its members and in mark- 
ing the occasion. Shell Oil’s executive vice- 
president Monroe E. Spaght, noted speaker on 
affairs of interest to chemical engineers and the 
chemical industries, will deliver the keynote 
address. 

A second highlight of Monday's activities will 
be an Awards Session at which Citations, a 50- 
year Certificate, and several Founder's Certifi- 
cates will be presented. In addition, Founder's 
Awards for “. . . outstanding contributions to 
the chemical engineering profession . . .” will be 
issued; and the Slogan and Symbol Awards will 
be presented to the winners of last summer's 
Medallion Contest. 

Main speaker at the Tuesday luncheon will be 
Augustus B. Kinzel, vice president of Union 
Carbide, and newly-elected president of the 
A.1.M.E. (“miners”). 

The bestowal of honorary degrees on Wednes- 
day morning will take place at the University of 
Pennsylvania following an invocation by the 
Chaplain of the U.S. Senate and a brief address 
by Pennsylvania University’s president. The 
president of Drexel Institute will be announcer 
at this session; he will introduce representatives 
of foreign and domestic societies whose greetings 
will be responded to, on behalf of the A.I.Ch.E. 
by President Holbrook. 


What Makes A Jubilee ? 


The former president of the British Institu- 
tion of Chemical Engineers John A. Oriel, of 
Shell Petroleum. will address Wednesday's lunch- 
eon. 

And on Wednesday evening, the gala ban- 
quet: C. G. Kirkbride will be toastmaster and 
duPont president Crawford Greenwalt will de- 
liver the evening's major address. Souvenirs 
will be distributed to mark what promises to be a 
memorable evening. 

Philatelists among our members will be 
pleased to learn that a commemorative stamp in 
honor of the jubilee may be issued. In which 
event cancelling machines for first day covers 
will be made available. 

Thursday's luncheon, to be addressed by a 
prominent political speaker, will be the final 
non-technical event of the week. 

This is a very inadequate attempt to outline 
what will doubtless be the outstanding com- 
memorative event in chemical engineering’s 50- 
year history. Certainly the event will prove more 
satisfying than any description. More news next 
month—on the technical program—the theme of 
which will be “A Look to the Future.” 


HIGHLIGHTS OF TECHNICAL PROGRAM 


Theme: A Look to the Future. 


Future Trends in the Fundamentals of Chemical Engi- 
neering (2 sessions). The Place of Chemical Engineering 
in the Nuclear Field (1 session). What's Ahead in 
Kinetics and Reactions (2 sessions). The Changing Field 
of Unit Operations (4 sessions). Chemical Engineering 
Education—Undergraduate, Graduate, and Industrial (3 
sessions). Materials of Construction in the Future— 
Metals and Non-Metals (2 sessions). Moving Forward 
in the Control of Chemical Processes (2 sessions). The 
Management of Chemical Industries in 1965 (2 sessions). 
A Look Ahead in the Economics of Manufacturing Chem- 
icals (1 session). The Shape of the Future—Raw Ma- 
terials, Energy, Capital, Human Resources (1 session). 
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an opportunity to meet 
with our northern cousins 


E. L. Williams | Du Pont Company of Canada, Montreal, Canada 


Sometimes Canada is too close for us 
to appreciate its chemical engineer- 
ing advances. At the big, joint 
A.1.Ch.E.-C.1.C. meeting in Montreal 
on April 20-23, American chemical 
engineers will have a golden oppor- 
tunity to “talk shop” with their 
Canadian confreres. 


The chemical and allied products in- 
dustry in Canada makes some $1% 
billion worth of products a year, or 
about 5 per cent of all manufacturing 
output. About 60 per cent of this is 
basic chemicals, fertilizers, explosives, 
primary plastics, synthetic rubber, 
pharmaceuticals, and coal tar products. 
Canada’s per capita consumption of 
chemicals is about half that of the 
U.S., and the country imports more 
chemical products than it exports. 


Ferrero 


Kintner 


Elgin 


April 23 


Simons 


Guerrieri Trimble 


KNOW YOUR AUTHORS AT MONTREAL 


Prutton 


Most Canadian chemical industries still 
employ processes developed elsewhere, 
but this is changing. Canada has laid 
the foundation of its chemical and al- 
lied industries on abundant raw mate- 
rials and cheap power. But today, 
chemical engineering has come of age 
in Canada, important new develop- 
ments are being originated in increas- 
ing numbers by our northern cousins, 
and meeting them en masse at Mon- 
treal will provide the American chemi- 
cal engineer with a great deal of pro- 
fessional eye-opening. 

Uranium processing is one field 
where the Canadian chemical engi- 
neers have done a lot of original work. 
Major Canadian developments have 
been made in the recovery of uranium 
from leach liquors, the application of 
ion exchange techniques to uranium 
processing, the use of solvent extrac- 


tion for uranium recovery, the devel- 
opment of an acid pressure leaching 
process for uranium ores which is ex- 
pected to find application in the treat- 
ment of ores containing sulfidic ma- 
terials, and many other techniques and 
applications in the field. 

Chalk River, Canada’s atomic instal- 
lation, has the first large-scale heavy 
water reactor which was, until re- 
cently, the world’s highest neutron 
intensity reactor. Chalk River was 
also the world’s first producer of co- 
balt-60 for radiation processing appli- 
cations. 

Mining, and its concomitant opera- 
tion of refining, has long been a major 
Canadian industry employing many 
chemical engineers. New develop- 
ments, techniques and applications are 
numerous in this field in Canada. 

Canadian chemical engineers have 
done considerable original work in the 


| 


Marshall 


Comings 


Robertson 


Duff 


Woodbridge 


Theismeyer 


Perkins 


Wilhelm 


Shipley 


Gauvin 


Holroyd Marquardt 


Desportes 


April 22 Dahlstrom Marsel 


Licht 


#1 


Wendell 


Hugill 


Hart 


Larkin Caldas 


April 21 Whitman Gover McLaughlin 
Duffie Harvie Furnas Perry Kennedy | 
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-———FOR YOUR WALLET 


Joint International 
Meeting: Montreal, Quebec, Canada, 
Mount Royal Hotel, April 20-23. 

Registration: begins Sunday, April 
20, 1.00 P.M., Ninth floor foyer, 


Mount Royal. 

First Technical Session: 3:00 P.M., 
Sunday. 

Last Technical Sessions: 2:00 P.M., 
Wednesday. 


Habitant Banquet: Tuesday, April 
22, 7:00 P.M., Ball room, Mount 
Royal. 


production of heavy water, of wood 
products and silva chemicals, of petro- 
leum products, and of explosives. It 
was in Canada that much of the work 


ess for making cordite and smokeless 
powder from wood pulp. Significant 
advances in the manufacture of buta- 
diene by catalytic dehydrogenation of 
normal butylenes have been made in 
Canada also. 

Canadian chemical engineers are de- 
voting an increasing amount of study 
to problems of effluent and waste dis- 
posal. Classic early work in this area 
was done in Canada on the control and 
utilization of metallurgical waste gases 


(Continued on page 154) 


Winmacker 


Bonvallet Embleton 


Wen 
Spriggs 


Goodfriend 


Carberry Johanson 


was done on the development of a proc- | 


Jacketed mixing Kettle 
made of steel 


Years of Koven Fabricating 
Experience Built Into Every Job 


SPECIALISTS IN INTRICATE FABRICATION USING: 


80 ft. dia. Clarifying 


Field erected storage bins Stainless Stee! Clad 


KOVEN equipment in all metals and alloys includes: 
High pressure vessels built to A.S.M.E. Codes; extrac- 
tors; mixers; stills; kettles; tanks; stacks; breechings; 
hot transfer lines; large diameter fabricated piping 
and plate exhaust ducts; shop and field erected 
storage tanks; high vacuum testing. 


Stainless Steel CONCENTRATOR 
with 7'6” OD vapor heads 


STAINLESS STEEL + ALUMINUM + MONE 


* NICKEL PLATED STEEL 
Fabrication to all A.S.M.E. Codes 
See Sweet's Catalog File and 
Chemical Engineering File 


91 E. DICKERSON ST., DOVER, NEW JERSEY 


Tank—Field Erected representative, and send for Bulletin #550. 


JERSEY CITY, WN. J., DOVER, N. J., TRENTON, WN. J. 


Steel Plate Fabricators Association. 
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X-RAY INSPECTION FOR QUALITY CONTROL 


* NICKEL + INCONEL + ALL CLAD MATERIALS 


Call or write for a consultation with a trained KOVEN 
Members of 


Telephone: FOxcraft 6-0400 
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PLANTS: 
Bartram Cooper 


Announcing 


CORROSION 
CONTROLLED 
VESSELS 


NOW stop corrosion before it starts in 
new storage vessels. Specify a Novelon lined 
vessel from Ellicott to prevent corrosion, 
rusty water; contaminated contents. 

Ellicott has combined its fifty years of 
building unfired pressure vessels and storage 
tanks—with ten years of developing a com- 
plete line of Novelon Linings of cement, 
rubber, lead, copper and the new plastic 
linings that allow much higher heat re- 
sistance. 

Novelon linings solve the corrosion prob- 
lems in storing and ing water, acid, 
food and chemicals. ed ws us your corrosion 


Specify ELLICOTT 
THERE'S NO EQUAL 


ELLICOTT 


FABRICATORS, INC. 


HOT WATER GENERATORS STORAGE TANKS SPECIAL LININGS SPECIAL FABRICATION 


Representatives in Major Cities . 


_MONTREAL— 


(Continued from page 153) 


containng SOs, and today every chemi- 
cal and related industry in Canada is 
actively tackling its problems in this 
field. In the same general area, Can- 
adian chemical engineers are pioneers 
in the economical use of waste gases. 


From the Rest of the World, Too 


Apart from American-Canadian re- 
lations and contributions, the Montreal 
meeting will have a strong interna- 
tional flavor, and the American engi- 
neer will have the chance to hear and 
speak to leaders of the four largest 
chemical companies in Europe—the 
four largest. These companies are Im- 
perial Chemical Industries Ltd. of 
Great Britain; Establissements Kuhl- 
mann of France; Farbwerke Hoechst 
of Germany; and Montecatini of Italy 
(represented by “isotactic polymer” 
developer Natta for any engineer in 
that field who wants to talk shop.) If 
this is not enough, the Soviet Union 
is sending two members of its Acad- 
emy of Sciences in Moscow—one will 
be an academic leader, and one will 
be a man from the chemical industry. 


Big Technical Program 


Designed partly to give engineers 
not directly concerned with design and 
construction of chemical engineering 
plants an understanding of the prob- 
lems encountered in this area, and 
some idea of methods of solution, the 
symposium on Modern Chemical Engi- 
neering Construction Techniques is 
also expected to provide new ideas for 
those who work in the field. Four dif- 
ferent phases of engineering, design, 
and construction will be covered under 
the chairmanship of Lummus’s S. A. 
Guerrieri: using digital computers to 
solve certain engineering problems; 
the use of models in design; heavy 
plate fabrication techniques for proc- 
ess equipment; and field erection tech- 
niques. 

J. C. Whitwell’s Statistics in Chemi- 
cal Engineering symposium will give 
the chemical engineer practical statisti- 
cal methods used for solving some of 
the common problems encountered 
chemical engineering. Methods are 
primary, but each paper will have a 
proper theoretical background. Tech- 
nical aspects of the production of 
uranium, titanium, nickel and copper 
by hydrometallurgical methods; mod- 
ern concepts of liquid-solid separation ; 
and corrosion-resistant structural ma- 
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Cooper Alloy distributor for the Pacific Northwest. 


BUTLER OF BORDEN CHEMICAL 
tells why he buys COOPER ALLOY stainless steel valves 


Q. Mr. Butler, why does Borden Company 
Chemical Division require stainless 
steel valves? 


A. In the manufacture of formaldehyde, 
its derivative resins, and corresponding 
industrial adhesives only stainless steel 
can meet our rigid requirements for cor- 
rosion, contamination and heat resistance. 


BOWED YOKE to avoid 
thread jamming on 
cooling 


EXTRA DEEP STUFFING 
BOX holds minimum 6 
turns Blue African 


VALVE STEM integrally 
forged for strength, 
centerless ground for 
non-weor on packing 


ROTATING DOUBLE DISC = 
for positive closure,and 
to minimize galling 


..) FAIRED BODY-BONNET FLANGES 


BEN BUTLER (right), West Coast Production Manager, Borden Company Chemical Division. Left, Bernard Egan, Alaskan Copper & Brass Co., 


Q. What do you consider the most important 
factor in purchasing valves? 


A. The truest measure of a valve is its 
operating performance. We have never 
received a complaint on Cooper Alloy 
valves from our engineers or operating 
personnel. The extra-large handwheel and 
unique valve design afford easy operation 


EXTRA LARGE HANDWHEEL to 
eliminate need for “persvad 


YOKE NUT REPLACEABLE with- 
out valve disassembly 


2-PC. GLAND CONSTRUCTION 
to prevent scoring of stem 
SWINGING EYEBOLTS for main- 
tenance convenience 


for equal stress and uniform 
gasket loading 


A VALVE DESIGNED FOR STAINLESS! 


The Cooper Alloy valve is not an adaptation of earlier 
brass and iron patterns. Cooper Alloy, with over 35 
— years of experience in handling stainless steel, created 
a valve designed to be cast in stainless! Check the Special 
Design Features shown at left. 


As the little CA man below is saying: “You can tell a 
Cooper Alloy Valve as far as you can see it!” Write today 
for your copy of our folder “‘Design Factors In Stainless 
Steel Valves.”” The Cooper Alloy distributor near you 
will be glad to show you the complete line of Cooper 
Alloy valves and fittings, and their advantages. He 
can serve you promptly from local stocks. 


coopER (3 ALLoY 


Corporation + Hillside, New Jersey 
VALVE & FITTING DIVISION 


THIRTY-FIVE YEARS OF STAINLESS STEEL PIONEERING 
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with positive opening and closing, min- 
imizing maintenance and down time. 

Q. What other factors count in choice of 
valve supplier? 

A. Service. The large and complete Cooper 
Alloy stock at Alaskan Copper affords 
immediate delivery on stainless steel 
valves and fittings, as well as pipe. That’s 
a big reason why we buy Cooper Alloy! 


Age 
\ 
= 
\ 
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Critics agree that never before has any filter performed so well — by 
eliminating particles down to 1/10 cf a micron with unequaled flow rates, 
ClaRite filters combine the highest throughput with brilliant clarity. 
pO AND CROLL-REYNOLDS VERSATILE Clakite 


; FILTERS RATE 5-STARS BECAUSE THEY ' 
SAVE MONEY — no need for SAVE LABOR—high velocity 
bags, pads, cloths, car- backwash eliminates man- } 
me, tridges, etc. . . . longer runs are ual disassembly and cleaning L 
achieved . . . overall cost of pro- once and for ali!...afew jf 
ducti reduced eli ly. moments of labor time per filter ' 
cycle certainly will be a saving =F 
for you when compared with | 
your present labor cost. 
— unique wedge 
opening tubular filter mem- SAVE TROUBLE—permanent | 
H branes give 3-5 times greater membranes and top quality | 
flow with less surface area than accessories prevent breakdowns, c 
m other types of filters . . . down- costly delays and loss of expen- 
time for cleaning Is reduced to sive product through leakage, 
a few minutes . . . absolute clogging or break through of 
minimum loss of filtration time filter media unequaled 
simplicity of maintenance § 
d achieved in ClaRite design. 
: IMPROVE YOUR PROCESS and PRODUCT f 
increase flow rate and process efficiency . . . impres- 
4) sively improve filtration clarity, whether your process is t 
4 small or large, batch or continuous, mild or corrosive. } 
Standard Cafe filters, offered according to specific requirements in 


three types of filter membranes, are available with from 5 to 185 sq. ft. 
of filtration area, constructed of carbon steel, stainless steel, or lined car- 
bon steel. Special designs available for Jarger or smaller units or for units 
constructed of other materials. For additional information, write today 
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terial presented can be readily trans- 
lated to industrial and pilot plant oper- 
ation. 

The opposing trends of decreasing 
fossil fuel reserves and increasing de- 
mands for energy, are intensifying the 
search for replenishable energy sup- 
plies. J. W. Hodgins Future Sources 
of Energy session will study the pres- 
ent condition of fossil fuels, nuclear 
power, solar energy, and high-energy 
C. J. Marsel’s High 
Temperature Materials for Jet Propul- 


| sion will study some of the difficult 


problems of the “thermal thicket or 
barrier,” and some of the solutions be- 
ing developed—primarily the problem 
of materials. Another “futuristic” ses- 
sion will be W. M. Campbell’s Chemt- 
cal Engineering Problems in Heavy 
Water Reactors, which is designed to 
give a detailed picture of this subject 
to chemical engineers not engaged di- 
rectly in the field. How to judge when 
you should make a detailed study of 
noise problems in your plant is the 
goal of G. J. Thiessen’s Noise in the 
Chemical Industry session. 

These are just some of the sessions 
at Montreal, the rest of the program 
is equally practical, informative and 
challenging. Full details in the Febru- 
ary CEP. 


Important Speakers 

Three luncheons will keep the 
chemical engineers well occupied. On 
Monday the Minister of Industry and 
Commerce of the Province of Quebec, 
J. P. Beaulieu, will welcome the 
American visitors. 

Tuesday will have the big Interna- 
tional Luncheon’ chairmanned 
A.I.Ch.E. president Holbrook and fea- 
turing a major speech by Nobel Prize 
winner Lester B. Pearson. The inter- 
national statesman and peacemaker 
will undoubtedly have a great deal to 
say about the role of the engineer in 
the world today. 

“Oil and Chemicals—Close Rela- 
tives Growing Closer?” will be the 
subject of W. M. V. Ash, president of 
Shell Oil Co. of Canada, at the lunch- 
eon on Wednesday. 

IMPORTANT NEWS! Yes, there 
will be a banquet as usual on Tuesday 
night at 7:00 P.M. (with cocktails 
previously at 6:00 P.M.), but there 
will be no speaker! Not that the 
Canadians have anything against ban- 
quet speakers, not at all, but this will 
be Habitant night—a special event 
where whatever is going to happen has 
not been revealed. It should be a 
memorable night. So bring your wife 
and come to Canada. 


«in an OUTSTANDING 
_5-STAR performance gg 
EXPERIENCE IN A vaRieTy oF INOUsTRIES- 
ALCOHOLS = GENERAL CHEMICALS SALT BRINE SOLUTIONS 
BEVERAGES SOLVENTS STEAM CONDENSATE be 
LACQUERS, STAINS SYNTHETIC FIBRES 
CLEANING SOLVENTS Liquio FUELS” WATER 
EDIBLE METAL RECLA MING WINES and DISTILLED 
? Jor New Yors Re Pre fut 
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time proves DURCO 


Bupervorsty 


| 


DEPENDABLE 


14 YEARS OF 


DURCOPUMP 


SERVICE! 


Time has proved to American Synthetic Rubber Corpora- 
tion that no pumps outlast DURCOPUMPS in corrosive 
_ buURCO service. These DURCOPUMPS, in service since 1943, 
TYPE F VALVE Operate twenty-four hours a day, seven days a week handling 
OUTLASTS sulfuric acid and brine at 140° F. ASRC is contemplating 
PREDECESSORS purchasing some new DURCOPUMPS to replace those of 
: another manufacture that failed in a similar service. 
= 8 TO 1 AND Durco Type F valves have also proved to be the answer 
STILL GOING on a concentrated sulfuric acid line. Where other valves 
STRONG! usually froze or failed in less than two weeks, the Durco 
: Type F valve has been in service for five months without 
even requiring adjustment. Now ASRC is replacing a num- 
ber of other valves on this line with Durco Type F valves 
with renewable Teflon sleeve. 


The Duriron Company, Inc. 


DAYTON, OHIO 


\= 
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(@® 
THREE ROLL MILLS WITH — 


ONE POINT HYDRAULIC 
ROLL ADJUSTMENT 


BROOKLYN yy 


@ Pressure guages r 
ease in properly - ¥ and or 

cuportonte is required by ope 

@ Roll pressure setti 

reproduction of mate: 

of product. 


can pe recorded for exact 
assuring standardization 


@ Special equalizers assure positive 
of roll faces at all times for uniform 
and minimum maintenance costs. 


@ Mills have quick roll release with safety over- 
lead feature, and are convertible for either fixed 
or floating center roll operation. 2¥2x5, 42x10, 
6x14, 9x24, 12x30, 14x32, and 16x40” sizes. 


Production size dispérsion type 
Change Can Mixers with—~ 


DOUBLE PLANETARY 


stirrer action. 


Helism 
rsions 


angles and very close 
clearances revolve on their 
Own axis and also around can, devel- 
oping 12 intense compressive and shearing actions 
with each revolution to break down and disperse 
agglomerates. 
@ Variable speed for infinite of stirrer speed 
control. @ Simplified vertical hydraulic lift for 
greatest ease in —— down stirrers. @ Non- 
revolving can is completely enclosed during mixing 
ag safety and to reduce solvent loss. Cans can 
be jacketed or fitted with — gate when required. 
Cans are easily positi d from Mixer. 
@ Extra heavy construction and standard type 
motor .jiminate costly downtime. Oversized motor 
drives can be provided far kneading and mixing 
extremely heavy materials. 1, 2, 
3, 4, 6, 8, 12, 25, 50, 65, 85, 
125 and 150 galion sizes. 


Area of can contacted by stir- 
rers during only one revolution 
of stirrers around can (2 sec- 
onds). Position of stirrers ad- 
vances 442° with each succes- 
sive revolution to sweep entire 
area and all points on sides of can. Stirrers overlap 
each other as well as center of can 


Write for further information! 


CHARLES ROSS & SON COMPANY, INC. 
150 Classon Avenue 
Brooklyn 5, N. Y., U. 
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news from 
local sections 


UNIONISM, PROFESSIONALISM, MANAGEMENT 
CONCERN OF RECENT MEETINGS 


IGY, Process control in CPI also fea- 
tured. Formation of new clubs boom- 
ing. 
“Automation is partly responsible for 
some of the present unemployment,” 
was one of the views expressed by 
Herman Greenberg, Pres. of Western 
Mass. CIO Industrial Union Council 
in his address to the Western Mass. 
local A.I.Ch.E, section (M. Becker) 
December meeting. He stated that he 
felt that automation was necessary 
for continued industrial progress, but 
that solutions had to be worked out in 
specific areas to adjust for the result- 
ing unemployment. Concerning a solu- 
tion, he indicated that a moratorium 
on wage increases should be seriously 
considered by labor groups. In sup- 
port of this, he pointed out that recent 
wage increases in the Western Massa- 
chusetts area have been offset, to a 
large extent, by substantial layoffs. 
Among other problems of labor, 
Greenberg mentioned racketeering, re- 
duced incentives, and the training of 


He claimed 
unions, them- 
first of these; 
incentives 


representatives. 
that it was up to the 
selves, to eliminate the 
and that the decrease 
was due to the leveling of job rates, 
at the various job levels over the past 
He suggested that a solu- 
tion to this would be for individual 
unions to bargain for greater 
differentials. It should be noted 
in passing that in many instances, 
management had advocated greater 
price differentials between levels, but 
that local unions had insisted on level- 
ing of pay rates. The union’s side of 
the issue “Professionalism versus 
Unionism for Engineers” was pre- 
sented to the New Jersey section 
(R. J. Boyle) in January by Joseph 
Amann, President of the Engineers 
and Scientists of America. The op- 
posite side of the picture was sketched 
(Continued on next page) 
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“DELANIUM” GRAPHITE BURST DISCS.. 
FOR RELIABLE LOW-COST PERFORMANCE 


After 30,000 cycles at 75% of rated pressure, 


“Delanium” high- 


density graphite discs will still fail within the +5% ASME 


burst tolerance! 


Low-cost, replaceable discs are easily installed in 
re-usable carbon or metallic holders. Ratings 
and sizes stamped on external “ears 


visible, even when installed. 


Immediate delivery from stock on standard sizes: 
; burst pressure ratings 1 to 75 psig. 
Write for 
technical data and price schedule. 


2” to 6" 
Other sizes and ratings to order. 
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DELANIUM GRAPHITE COMPANY 


134 Elmora Avenue, Elizabeth, N. J. 
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the Oklahoma section (E. R. 


for 
Beck) in November by J. O. Grantham 
of Phillips Petroleum in his descrip- 


tion of “the 
Management.” 
the 
tific man tor the solution of the world’s 
ills; that most experimentation and 
development is now a team effort; 
that effective management is required 
to make the team work efficiently. The 
engineer must develop his managerial 


Chemical Engineer in 
In Grantham’s opinion, 
average citizen looks to the scien- 


capabilities before he can assume 
supervisory responsibility. ‘This re- 
quires a good technical background 


and knowledge of human nature. If 


his job does not offer opportunities | 
for this development, the engineer can | 


and how 
active 


learn managerial techniques, 
to deal with people, through 
participation in off-the-job 
The “Implications of the Interna- 
tional Geophysical Year” were 
broached to the December Oklahoma 
local section (/. R. Beck) A.1.Ch.E. 
meeting by Paul Lyons of Sinclair. 
He mentioned that the IGY, coordi- 
nated by the International Council of 
Scientific Unions, is a world-wide 
attempt to learn more about the 
weather, fuel supply, and sources of 
energy. His talk was quite complete 
in that he described all of the IGY 
programs, which include: studies on 
solar activity and the related investi- 
gation of sun spots, and the use of 
solar energy; the cosmic ray program; 
atmospheric currents; the ionospheric 
physics program, of value to electro- 
communications; the inves- 
atomic and as its 
measurement is affected by gravita- 
tion; the earth’s gravitational field; 
the composition of the earth's core; 
seismology; the antarctic program; 
and, of course, the rocket program. 
The emphasis was on the latter dur- 
ing the Southern California (PF. D. 
Sheeline) November meeting. Henry 
L. Richter of Cal. Tech’s Jet Propul- 
sion Lab described the history and 
mechanics of the rocket program. He 
mentioned that the first true effort to 
investigate the upper atmosphere was 
made after ww Il by the firing of 
over 200 V-2's to high altitudes for 
the purpose of collecting scientific 
data. However, due to the expense 
of rockets, and their short time aloft, 
it was deemed advisable to attempt to 
position a satellite in an orbit about 
the earth. It was stated that while 
an object put into a 100-mile high 
orbit (at the proper velocity) would 
return to the earth in less than an 
hour, because the atmosphere would 
still offer resistance at that height, 
a satellite in a 200-mile orbit would 
remain in space several months, and 


(Continued on page 160) 


magnetic 
tigation of time . 


activities. | 


petrochemical company. (Design pres- 
sure 150 P temp. 


Today’s rapid strides in the technology of process- 
ing plant operation make it essential for a manu- 
facturer of equipment to be “staffed up” with people 
who have had extensive training and experience. 
More than half our staff have spent a major part 
of their working life in this one field and have 
played a major role in the design and fabrication 
of many types of processing equipment. They know 
the limitations and workability of all metals and 
how to get maximum service from each. This accu- 
mulated knowledge of base materials and our 
extensive experience in design and fabrication 
means practical, trouble-free equipment at the low- 
est possible cost. 

It is impossible, in a field requiring such wide diver- 
sification, to illustrate, or even list, all the products 
we have been called upon to supply. The reboiler 
above is simply one among thousands. 


Call on us the next time you need equipment. We are 
fully qualified to design and fabricate to all codes. 


MANNING & LEWIS 


ENGINEERING COMPANY 
28-42 Ogden Street, Newark, New Jersey 


Dent. B 
DESIGNERS & MANUFACTURERS OF QUALITY HEAT EXCHANGE EQUIPMENT 
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in a 300-mile orbit several years. By 
launching from Florida, we are con- 
strained to launch in an easterly di- 
rection, so that the first and second 
stage rockets drop into the ocean. 
But this allows us to take advantage 
of an extra 1300 ft./sec. “free” veloc- 
ity due to the earth’s rotation. 

Coming back down to earth, some 
real progress has been made in sev- 
eral areas towards the formation of 
new local sections. The most recent 
is the Chemical Engineers’ Club 
(presently without a name) at Long- 
view, Washington. Its next meeting 
is scheduled for March 25, and those 
in that area who may be interested 
are invited to contact Robert O. 
Bethiany, the temporary chairman, at 
1024 Twenty-third Avenue, Longview. 
Another new starter is the North 
Jersey Chemical Engineers’ Club, 
whose membership just about tripled 
from a starting group of 42 in Decem- 
ber to 120 by February In- 
terested prospective members are ad- 
vised to contact Lee A. Parker, of 
Clifton, N. J. His phone number is 
PRescott 7-4600. 

The East Texas Chemical Engi- 


neers’ Club (Longview, Texas) is 


also rocketing along. The December 
er I ine meeting was apprised of “Rocket En- 
gine Applications” by T. M. Davis 


of Thiokol, see photo. He discussed 


BOOSTER PUMPS the design, manufacture, and testing 
of rocket engines, and compared the 
merits of solid versus liquid engines. 


Bae 


Government Service 


These three 250 HP Verti-Line pumps move 
36.9 million gallons of water per day from 
a Columbia River canal through 800 feet of 
concrete pipe. Verti-Line was chosen for 
this critical irrigation job by the Bureau of 
Reclamation because of proved reliability. 

Over 100,000 satisfied vertical pump users 
agree there’s no pump like Verti-Line for 
low first cost, economical operation, and 
negligible maintenance. 


a 


1F YOUR NEEDS INCLUDE BOOSTER PUMPS, IT WILL PAY 
YOU TO INVESTIGATE VERTI-LINE BEFORE YOU BUY. 


Demonstration of the burning of Thiokol’s 
solid rocket propellant is given by T. M. Davis, 
Chief Test Engr. for Thiokol Chem. Corp. at 
LAYNE & BOWLER PUMP COMPANY East Texas Chemical Engineers’ Club Decem- 
general offices & main plant Hf li’ | ber meeting. 
2943 VAIL AVENUE*+LOS ANGELES 22, CALIFORNIA HN 


Verti-Line Pumps are exclusive products of : 


| (Continued on page 162) 
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For CIBA Company, Inc. in asso- 
ciation with Toms River-Cincinnati 
Chemical Corporation, The M. W. 
Kellogg Company is engineering and 
erecting a new Araldite epoxy resin 
plant. The detailed model of reactors, 
valve manifolds, and other equip- 
ment pictured above, has long since 
paid for itself in developing design 
details and facilitating CIBA’s re- 
view and approval. 

Now an integral part of Kellogg’s 


plant engineering and construction 
service to industry, the building and 
application of scale models save time 
and money in many ways for both 
customer and contractor. Introduced 
by Kellogg as a design tool, these 
models express engineering concepts 
better; achieve engineering, procure- 
ment, and construction goals faster; 
make the route between plant plan- 
ning and plant production shorter 
and surer. 


THE M. W. KELLOGG COMPANY, 711 THIRD AVE., NEW YORK 17 


A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limtted, Toronto 
Keliogg International Cor poration, London 
Kellogg Pan American Corporation, New York 


Companhta Kellogg Brastletra, Rio de Janetro 
Soctete Kellogg, Parts 
Companta Kellogg de Venerucia, Caracas 


Niodel Resin 


This recent issue of the Kelloggram is 
devoted entirely to scale models and 
their use as a tootfor better plant de- 
sign. Many examples, together with 
construction techniques, are dis- 
cussed and illustrated in detail. 


| | yy (ks 7 
| 4 | 
12-PAGE MODEL BOOKLET 
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60,000 Diameters 


The fikrous nature of Florida Fullers Earth, commercially available as 
Florex, reveals each unit consisting of about 2200 molecules in a bundle, 
providing ready selectivity in adsorption of color and contamination from 
organic and inorganic liquids and gases. 

Florex quality means specially processed fullers earth giving maximum 
surface area and adsorption efficiency. Florex is unequalled in high quality 
or low cost for processes involving the use of highly active clay for sweeten- 
ing light distillates, dehydration, desulfurization, and polymerization. 

Standard meshes from 2/4 to 200/up and our experienced adsorption 
specialists are available to help you solve complex laboratory or production 
problems. 


FLORIDIN COMPANY 


DEPT. Z P.O. BOX 989 TALLAHASSEE, FLORIDA 


TANKOMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 


ANY 
LIQUID 


TANK MAY BE BURIED, Also gauges for: 
ELEVATED, OPEN, Barometric Pressure (Mercury Column) 
CLOSED, VENTED OR Absolute Pressure (Mercury Column) 


Pressure and Vacuum 
UNDER PRESSURE OR 


VACUUM Inclined Manometers for draft, 
SEND FOR BULLETINS pressure or differential pressure. 


UEHLING INSTRUMENT CO. 
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the Florida Chemical Engineers’ 
Club which encompasses an area from 
the Georgia line to the Bartow-Or- 
lando district, is in its second year, 
and is applying for Section status. 
Chemical engineers in that part of 
the country can get in touch with 
any one of the following: 
Jacksonville area; 

FE. B. Loyless, St. Regis Paper Co 
Gainesville area; 

C. E. Huckaba, University of Flor- 
ida. 

Bartow-Tampa area; 

R. E. Tuttle, Jr., International Min 
erals and Chemicals Corp., Bar- 
tow. 

The growing interest in process 

control systems is becoming more ap- 


| parent. El Dorado section (J. D. 


Walk) featured graphical techniques 
for evaluating control system per- 
formance in January, and the making, 
working, and use of automatic com- 
puters in February. The former topic 
was presented by Robert I. Edelman 
of Taylor Instrument, who explained 
that by use of these techniques it is 
possible to determine optimum con- 
troller settings, the effect of altering 
process time constants, and the effect 


| of changing the control system on 


performance. These techniques were 
illustrated using a simple pH control 
problem. The application of automatic 


| digital computers to the specific solu- 
| tion of chemical problems was spelled 
| out by Arthur Rose of Pennsylvania 


State University. The scope and power 
of these machines in chemical research 
and development was demonstrated, 
along with some of the machines’ 


| attendant problems and disadvantages. 


Process control was also the piéce de 
résistance of the Sabine Area (A. A. 
Gruber) February meeting. David M. 
Boyd of Universal Oil Products told 


| of recent advances in his favorite sub- 


ject. According to Boyd, it is an in- 


| teresting aspect of the process control 


industry that the obvious answer is 


| not always the correct answer. For 


instance, in the training of new engi- 
neers in the field, it is more important 
to learn to keep the flow of the process 
steady than it is to attempt to maintain 
a constant level in a surge drum. Cur- 
rently, electronic pulses are being con- 
sidered for use in control systems, in- 
stead of pneumatic pulses. In the 
mind of most people the magic word 
“electronics” is synonymous with the 


(Continued on next page) 


| 
EVER LOOK INSIDE A 
| 
ch 3 ‘ 
» 
| | | 
| 1620 


necessarily true was demonstrated by 
suitable charts which showed that for 
the particular application under con- 
sideration, the lag time of the system 
in response to controlling signals was 
shorter for pneumatic control than for 
electronic control. In citing another 
enigma, Boyd described the Graphic 
Control Panel at Rock Island Refining 
Co. “Too many people have felt the 
purpose for building such a panel was 
to draw a picture on the board.” 


to sell the contents, too many observ- 
ers have been blinded by the picture 
and have failed to consider the reasons 
for designing such a panel, which in- 
clude: 1) to centralize the control of 
the whole refinery in one room. 2) the 
long distances from some of the con- 
trol points to the board made it nec- 


essary to consider localized controllers | 


with transmission of measurement to 
the board. 3) the small existing con- 
trol room required consideration of 
miniature instruments . . . 83 instru- 
ments had to be fitted into the space 
occupied by 25. 4) the use of small 
instruments permitted controls of each 
of the refinery units to be grouped 
as a schematic flow diagram in the 
available space, instead of the usual 
grouping of temperatures, pressures, 
flows, and liquid levels in character- 
less banks. 

“Heat Transfer” from the practical 
approach, without the use of mathe- 
matics or formulas, was the unique 
presentation of D. Q. Kern to the 
Akron (F. I. Stannard) local section 
in January. His talk was highlighted 
by numerous examples from his true 
experiences as a consulting engineer, 
of failures in new, or established 
chemical engineering process installa- 
tions. It was the opinion of Kern that 
a great number of such failures could 
be traced to scaling the size of cer- 
tain unit processes beyond their prac- 
tical limits ; to the failure of the design 
engineer to recognize the relationship 
of the controlling factors to the op- 
eration of the process; and to the con- 
cept that corrective safety factors 
could be applied directly to processes 
without regard for operational char- 
acteristics. 


Also Meeting 
Pittsburgh Section (V. N. Hurd) at 
its December meeting heard I. B. 
Bernstein of Princeton U. discuss 
Problems of a Controlled Thermo- 
nuclear Reactor. 


ability of being able to do anything | 
at the speed of light. That this is not | 


While it is true that the picture, like | 
the fancy perfume bottle, has helped | 


BARCO 


flee 


BALL JOINTS 


UNLOADING ACID—This 2” flexible un- 
loading line for acid tank cars is made 
with the aid of two Barco Ball Joints in 
stainless steel with No. 1ICT gaskets. 


When you need movable 
joints in piping handling 


CHEMICALS 


Leading manufacturers of all kinds of chemicals 
recommend use of BARCO BALL JOINTS 
wherever you must provide for flexibility or 
movement in piping. Here’s why: 

Barco’s Bar-Ductile metal ball offers good resist- 
ance to chemical action and corrosion. Where 
additional protection is desired, these parts 
can be supplied in stainless steel or virtually 
any alloy specified. 

Barco’s new No. 11CT gaskets are impervious to 
chemical action and maintain a tight seal without 
interfering with the easy turning action of the 
joint. No lubrication is required. 


One Barco Ball Joint will do the work of two or 
more swivel joints because it “moves in any 
direction.”’ 

Barco Ball Joints can help you in many ways. 
Use them in your plant! Barco also makes 
revolving joints (for continuous higher speed 
rotation), swivel joints, and swing joints for 
other kinds of pipe movement. For complete 
information, write BARCO MANUFACTURING 
CO., 560-D Hough Street, Barrington, Illinois. 


ANNIVERSARY 
1908 50™ Lim, 


THE ONLY TRULY COMPLETE LINE OF FLEXIBLE ==, 
BALL, SWIVEL, SWING, AND REVOLVING JOINTS 


“Moves in Any 
Direction!" 
r 


ASK FOR ie 
BULLETIN No. 215-B 
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1. NO METAL-TO- METAL 
CONTACT BETWEEN MOVING 
PARTS. An important Barco 
advantage where corrosive 
chemicals are present, either 
externally or internally. 

2. CHEMICALLY INERT GAS- 
KETS. Barco offers a choice of 
seven types of gaskets includ- 
ing No. 11-CT for corrosive 
service. No lubrication 
required. 

3. STAINLESS STEEL. Also 
regularly furnished in Bar- 
Ductile metal, Steel, Bronze, 
Aluminum. Other special and 
alloy joints to order 

4. MAXIMUM FLEXIBILITY. 
Up to 40° side flexibility with 
360° rotating movement. 

5. PRESSURE SAFE! FIRE- 
PROOF! Unequalied for 
SAFETY where flexible con- 
nections are required. 

6. MANY STYLES AVAILABLE. 
Angle or stroight; threaded 
or flanged connections. For 
pressures to 4,500 psi; tem- 
perotures to 1000° F. 15 dif- 
ferent sizes. Ya" to 12°. 


| WSs 
. 
/ / & 
| 
IL 
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BAL 
> 
| al 
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Highly Intimate Blends 
in 1 to 2 Minutes 


Blends while discharging; 
No segregation or flotation 


Sturtevant Rotary Blenders start 4-way 
blending while charging, continue it during 
discharge, thus producing highly intimate, 
even blends of dry and semi-dry materials 
— within 3 to 5 minutes of start of charging. 

Six complete blending cycles per hour 
are common. And Sturtevant's special action 
produces no particle reduction, cleavage or 
attritional heat — is highly effective yet 
gentle and safe even with explosives. 


Receiving 


Scoops cascade material as 
drum rotates. Movement 
forces material from both 


ends to middle. Thus blend- | 
ing is 4-way right from | 


Start of charging. 


Discharging 


Single gate controls charge, 
discharge. Blending continues 
throughout discharge phase. 
Result is no segregation or 
flotation — highly intimate, 


even blends. 


Self-cleaning, dust-sealed drum; 
one-man accessibility 


Operation of Sturtevant Blenders is self- | 
cleaning — drum interiors are completely | 
dust-sealed. For inspection of all models, | 


one man simply loosens a few lugs to re- 
move manhole cover — quickly and easily. 


Nine standard models with 
capacities to 900 cu. ft. 


10 cu. ft. Sturtevant Blender 
at U.S. 


This unit handles batches 
up to 500 Ibs. — is ideal for 


pilot work and small runs. | 


| 
One of four 450 cu. ft. Sturtevant Blenders at 
Celriver Plant of Celanese Corp. (Rock Hill, 


N. C.). These large units handle up to 20,000 Ibs. 
batches — have a 9-year record of meeting the 


most exacting blending requir 


Fully or semi-automatic, or 
manually controlled operation 


Constructed of carbon steel, stainless steel 
or Monel metal, Sturtevant Rotary Blenders 
are engineered to fit each custemer’s needs 
— can be supplied with injector sprays and 
any desired control system. 

For more on Sturtevant Blenders, request 
Bulletin No. 080B. (Bulletins a!so available 
on Mixers, Air Separators, Micronizers, 
Crushers and Grinders.) Write today. 
STURTEVANT MILL CO., 135 Clayton 
St., Boston, Mass. 
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Steel Corp.’s new | 
Applied Research Labora- | 
tory (Raw Materials Divi- | 
sion) in Monroeville, Pa. | 


CANDIDATES FOR 
A.1.Ch.E. MEMBERSHIP 


The following is a list of candidates for the 
designated grades of membership in A.1.Ch.E. 
recommended for election by the Committee on 
Admissions. These names are listed in accord- 
ance with Article Il, Section 8 of the Constitu 
tion of A.I.Ch.E. 

Objections to the election of any cf these 

didates from Members and A iate Mem- 
bers will receive careful consideration if re- 
ceived before April 15, 1958, at the office 
of the Secretary, A.I.Ch.E., 25 West 45th 
Street, New York 36, N. Y. 


* Alexander, Jas. H., Montreal, Quebec, 
Can. Askey, W. E., Houston, Tex. 

* Bathiany, Robert O., Longview, Wash. 
Black, James Hay, Pittsburgh, Pa. Blau, Jerome 
J., Newark, Del. Brennecke, H. M., Woods- 
town, N. J. Browning, J. M., Jr., Baton Rouge, 
la. Bruggeman, Warren H., Schenectady, N. 


* Dew, John N., Ponca City, Okla. Donald- 
son, Robert E., Verona, Pa. 

* Englund, Sven W., Emmous, Pa. 

* Feddema, Edward G., Paterson, N. J. 
Franklin, W. C., Houston, Tex. 

* Haenni, Raoul, Estado Falcon, Venezuela. 
Henslee, Lewis W., Jr., Lake Charles, la. Hsu, 
Andrew C., Fullerton, Pa. 

* Garrett, R. Marvin, Manhattan Beach, 
Colif. Garris, Raymond W., Claymont, Del. 
Glausser, Wayne E., Arcadia, Calif. 

* Johnson, Anthony M., Jr., Bethesda, Md: 
Jury, Stanley H., Knoxville, Tenn. 

* King, James J., Reseda, Calif. Knox, Lewis 
C., Philadelphia, Pa. Kreps, Saul |., Cedar 
Grove, N. J. 

* Lawrence, W. W., Pittsburgh, Pa. 

* Malinoft, George, Warrington, Fla. Mc- 
Niel, James S., Jr., Dallas, Tex. Meinhold, 
Theodore F., Chicago, Ill. Muehlberg, P. E., 
Lake Jackson, Tex. 

* Nissan, Alfred H., Troy, N. Y. 

* Oblad, Alex G., New York, N. Y. 

* Pratt, Charles O., Jr., Verona, Pa. 

* Rhodes, R. R., East Orange, N. J. Shel- 
don, Everett B., Aiken, S. C. 

* Vander Linden, Carl R., Bound Brook, 

* Weeks, C. L., Sarnia, Ontario, Canada. 
Worthington, Robert S., Ei Segundo, Calif. 

* Zymler, Philip, Washingtonville, N. Y. 


ASSOCIATE 


*Adams, Clyde C., Houston, Tex. Ahigren, 
Theodore D., Whiting, Ind. Aikman, Collin D., 
Charleston, W. Va. Atkinson, William A., Jr., 
Crum Lynne, Pa. 

* Beeson, Justin L., St. Louis, Mich. Birch, 
K., Los Angeles, Calif. Blake, John H., Boulder, 
Colo. Brown, R. A. S., Pasadena, Calif. 

* Celiberti, Frank P., Bellerose, N. Y. Clam- 
pett, James E., Upper Darby, Pa. Clarke, R. 
M., Wallingford, Conn. Clemmons, William R., 
Baton Rouge, La. Cody, C. A., Texas City, Tex. 
Cohen, S. Jay, So. Charleston, W. Va. Con- 
nell, Bernard L., Dunbar, W. Va. Corson, 
Walter H., Il, Philadelphia, Pa. Cross, James 
E., Jr., Arsenal, Ark. Cruce, Richard F., Nia- 
gora Falls, N. Y. Cunniff, Roy A., Trinidad, 
Colo. Curl, Rane L., Emeryville, Calif. Cut- 
right, Ronald P., Riverton, Kan. 

* Dennis, Forest G., Pompton Lokes, N. J. 
Dickey, Billy R., Houston, Tex. Douglas, John 
Peter, Calumet City, Ill. Dreier, Werner F., 
Paulsboro, N. J. Dunlap, Rodney W., Whiting, 
Ind. Dusinberre, G. M., University Park, Pa. 

* Ebach, Earl A., Midland, Mich. Eby, 
Robert N., Montclair, N. J. Edwards, Ralph 


(Continued on next page) 
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FUSED QUARTZ 
MEETS YOUR 
CRITICAL 

REQUIREMENTS 


Transmission 
VITREOSIL fused quartz prod- 
ucts can be supplied in an un- 
usually large variety of types 
and sizes. Also fabricated to 
specification to meet semi-con- 
ductor requirements. 


TRANSPARENT VITREOSIL 
For ultra-violet applications, 
metallurgical investigations and 
processes, chemical research and 
analysis, photochemistry, spec- 
troscopy and physical, optical 
and electrical research and pro- 
duction operations. Send specifi- 
cations for your requirements. 
Please use coupon below. 
See our ad in 


Chemical Engineering Catalog 


THERMAL AMERICAN 
FUSED QUARTZ CO., INC. 


18-20 Salem Street, Dover, New Jersey 


| Please send technical data on | 


i 

i 


i 


| 
| 
| | (( 
| | 
| 
; | | 
CHECK WHAT VITREOSIL OFFERS: 
il 
| 
FultRange Radiant Energy 
| 
| 
3 | 
| | 
; | 


CLEARLY MORE 


EFFICIENT 


ANTHRAFILT 


Trade Mark Reg. U.S. Pat. Off. 


“the modern filter medium” 


USED BY LEADING 
COMPANIES FOR: 


@ Filtration of Sanitary and Cooling 

Water Supplies. 

Removal of Oily Condensates. 

e@ Boiler Feed Water Supplies. 

@ Filtration of Spent Doctor and 
Process Wash Waters. 


@ Filtration of Water for Repressure 
Pumping. 


@ Prevention of Pollution by Plant 
Wastes. 


ANTHRAFILT can be used 
in any filter requiring a 
filter medium. Get the 
benefit of higher rates, 
longer runs and lower 
backwash requirements, along with a 
better quality of filter effluent. 


ANTHRAFILT, being es- 
sentially a pure carbon 
is not affected by acid 
or alkaline solutions. 


Additional information, recommenda- 
tions and quotations furnished on re- 
quest by: 


PALMER FILTER 
EQUIPMENT CO. 


P. O. Box 1696—822 E. 8TH ST., 
ERIE, PA. 


Representing 


ANTHRACITE EQUIPMENT CORP. 


Anthracite Institute Bidg., 
Wilkes-Barre, Pa. 


CANDIDATES (Cont.) 


W., Wilmington, Del. Ernhart, Frank C., Akron, 
Ohio. 

* Fiedler, Richard P., Pasadena, Calif. For- 
briger, A. Wm., Jr., Cincinnati, Ohio. Foremny, 
Jos. M., Philadelphia, Pa. Ferrini, Gino P., 
Akron, Ohio. 

* Gerliczy, George, New York, N. Y. Gil- 
bert, Robert D., Philadelphia, Pa. Gilles, Her- 
bert Lee, Philadelphia, Pa. Gooding, Eugene 
O., Midland, Mich. Grassmyer, William J., 
West Trenton, N. J. 

* Hall, Royce O., Houston, Tex. Hammond, 
John E., Richland, Wash. Hammond, Richard 
D., Houghton, Mich. Hatfield, Carroll G., Texas 
City, Tex. 

* Ingrassia, Joseph A., Wilmington, Del. 

* Johnson, Edward R., Hopewell, Va. 

* Karageorge, A. G., Akron, Ohio. Kindle, 
Herbert D., Akron, Ohio. Kiovsky, Joseph R. 
Ponca City, Okla. Kissinger, Richard Dean, 
Lincoln, Neb. Klimek, Walter G., Wilmington, 
Del. Klohr, George W., Parkersburg, W. Va. 
Kriegel, Samvel, Columbus, Ohio. 

* Lahr, Paul T., Geneva, N. Y. Lamb, Doug- 
las P., Anaheim, Calif. Lee, Thomas O., Jr., 
Elsmere, Del. Leenerts, Elmer E., Rosemead, 
Calif. Lutkewitte, Silvan B., Jr., St. Louis, Mo. 

* Malaro, James C., Jr., West Haven, Conn. 
Meyer, Walter, Columbus, Ohio. Miller, 
George D., Rochester, N. Y. Mitchell, Willard 
N., Baytown, Tex. Montgomery, James A., 
East St. Louis, Ill. Morel, Thomas J., Abbeville, 
la. Morrison, James M., No. Augusta, S. C. 


Murray, Robert G., Waverly, Ohio. 

* Neff, Owen B., Texas City, Tex. Nicholas, 
James J., Ridley Park, Pa. Norman, James M., 
Charleston, W. Va. 

* Otto, Clifford S., Wilmington, Del. 

* Packard, Richard D., Boston, Mass. 
lips, R. Foy, Baytown, Tex. 

* Ratterman, Oscar S., Jr., St. Louis, Mo. 
Remnet, Jack, Inglewood, Calif. Reynolds,| 
Harold J., Jr., Somerville, N. J. Rios, Adolfo, 


Phil-. 


Jr., Guatemala City, Guotemala. Roberts, San- 
ford M., Brea, Calif. Robertson, Gerald J., 
Chattanooga, Tenn. Robins, Norman A., 


Markham, Ill. Rosato, Dennis W., LeRoy, N. Y. 

* Samuelson, L. E., Jr., Pittsburgh, Po. 
Shaievitz, Sidney, Allentown, Pa. Sienknecht, 
Paul J., Midland, Mich. Silverman, Avrum, 
Philadelphia, Pa. Simmerman, Horry G., Mon- 
hattan Beach, Calif. Sindler, Max A., Wilming- 
ton, Del. Snow, Richard H., Chicago, Ill. 
Straschil, Heinrich K., New York, N. Y. Sundra, 
Richard A., Cleveland, Ohio. 

* Timpe, Winfried G., Tarrytown, 
Trost, Henry J., Jr., Bethlehem, Pa. 

* Valentine, Ralph S., San Pablo, Calif. 
Vernon, Leon N., Ponca City, Okla. Vorhaben, 
William S., San Francisco, Calif. 

* Wakefield, Robert A., Beaumont, Tex. 
Wennerstrom, Jerald M., Port Allegany, Po. 
Whan, Glenn A., Albuquerve, N. M. Wicks, 
Moye, Bortlesville, Okla. Williams, James W., 
Argo, Ill. Williams, William F., Chattanooga, 
Tenn. Wood, Benjamin H., Jr., Texas City, Tex. 

* Yeager, William N., Jr., Middletown, N. J. 


AFFILIATE 


* Bordner, Gary L., Windsor, Conn. 
* Frech, David F., Ook Ridge, Tenn. 
* Torrelio, William, Whiting, Ind. 


Jointly-owned plant of Monsanto 
Chemical and Carbometal S.A.I.C. 
of Argentina will produce vinyl 
chloride monomer and Opalon, Mon-; 


santo’s polyvinyl chloride. The new) 
facilities at Mendoza, in Western 
| Argentina, are slated for completion 
| early in 1958. 0 
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the 


Combination 


“TWO-STAGE” 
VACUUM PUMP 


The Beach-Russ Combination ‘‘Two- 
Stage’ Vacuum Pump gives tops in 
service at the low micron range. 


@ Faster Pump-Down 
@ Faster Recovery 
@ Lower Blank-Off Pressure 


@ Conditioned Oil Supply 
@ For Dry or Wet Systems 


Write today for . 
NEW ‘Two-Stage 


Bulletin 95 | 


BEACH-RUSS COMPANY 


50 Church St. New York 7, 
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Black Liquor from the daily waste of 
400 tons of pulp is concentrated by 
this huge evaporator at Longview 
Fibre Co. in Washington. Built by 
Blaw-Knox, the evaporator processes 
liquors containing 16 to 55 per cent 
solids. Unusual design feature is three 
heat exchangers which reduce hourly 
steam consumption by 5500 Ibs. To- 
tal heating surface is 66,500 sq.ft. 
Overall performance: 6.3 lbs. of water 
evaporated per pound of steam. 


Work began just a year ago on Britain's nuclear power station at 
Berkeley, Gloucestershire, England. Scheduled for operation in 1961, 
it will be one of sixteen such stations to be completed by 1965. Its 
power output will save Britain between one and two million long tons 
of coal a year. 


Plasma Pincher 


Sceptre II is Britain’s Associated Electrical Industries’ thermonuclear 
torus. About one-third the size of ZETA, with which British scientists 
achieved temperatures of 5- to 6-million degrees C., the Sceptre III 
has a main diameter of 45” and a 12” bore. Shown here are the heavy 
primary windings around the torus, and the slit (center of picture) 
through which discharge is observed. 
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MONTREAL: Pocket Portfolio 

Chemical engineering visitors to the A.I.Ch.E.-C.1.C. Con- 
ference in Montreal (April 20-23) will find much to interest 
them in their off-the-beaten-track wanderings. One of the 
finest examples of traditional church architecture on the 
American continent is the Notre Dame Parish Church 
(upper left), first consecrated in 1829. From the main 
towers (227 feet in height), the visitor gains a magnificent 
view of the city and river. Now a museum, the Chateau 
de Ramezay (left) was erected in 1705 by the French Gov- 
ernor, Claude de Ramezay. After the English conquest, 
it became the official residence of the English Governors. 
Visiting hours are 10:00 a.m. to 5:00 p.m. weekdays and 
2:00 p.m. to 5:00 p.m. Sundays. Another must in Mon- 
treal is McGill University. Above are shown the Chemistry 
Building (left), the Physics Building (right), both flanking 
the Physical Sciences Centre. 


First Photo 


Fueled by enriched U-235 in a water 
solution, this 50 KW reactor was in- 
stalled in the Max Planck Institute for 
Nuclear Physics of the University of 
Frankfurt in West Germany by 
Atomics International. 


CHEMICAL ENGINEERING PROGRESS, (Vol. 54, No. 3) March 1958 @ 167 


on 
ov 
| 


of Superior Craftsmanship 

in 
DISTILLATION GLASSWARE 
Plus 


Economy and Service 


A Compact Fractionation Unit for 
distilling small quantities 
in a vacuum 


Distilling Head, Swing- 
ing Funnel Type. Re- 
flux ratio regulated on 
a time basis. There- 
fore, independent of 
throughput except at 
small values. 


At Your Service 
In addition to Man- 
ufacturing stand- 
ard items, Ace specializes 

in Custom-fabricating Glassware 
to your specifications. 


6537 


Distilling Head with Au- 
tomatic reflux control. 


Distilling Head for va- 
riable reflux ratio. 
Constructed so that 
satisfactory operation 
can be maintained 
under any pressure 
condition. 


Above items,plus 
many others, are 
listed in Ace Catalog “50”. Ask Dep't 
DG-6 for free copy. 


ACE GLASS INCORPORATED 


<> VINELAND # NEW JERSEY 
Midwestern 


Division 
LOUISVILLE, KY.—Box 996 
Specialists to Industry and Research 
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Compressed Gases and Regulators 


NATTA, HONORED IN N.Y., 
TO SPEAK IN MONTREAL 


Giulio Natta of the Polytech..ic Institute of 
Milan, Italy, has been elected a fellow of the 
New York Academy of Sciences. Under the 
sponsorship of Montecatini, Natta has devel- 
oped stereospecific catalysts which permit the 
synthesis of alpha olefins in such a way as to 
form regularly-ordered or “‘isotactic’ struc- 
tures. First practical application of Natta’s 
catalyst discoveries has been commercial pro- 
duction of isotactic polypropylene plastics, 
started last fall by Montecatini. 

Natta will be the spokesman for the Italian 
chemical industry at a symposium to be held 
at the A.I.Ch.E.-C.1.C. Conference in Montreal 
(April 20-23). 


Recipient of the 1958 Honor Award 
of the Commercial Chemical Develop- 
ment Association will be Bernard H. 
Jacobson, vice-president and director 
of Food Machinery and Chemical. 
The award, presented annually for out- 
standing achievement in the field of 
commercial chemical development, will 
be given to Jacobson for pioneering 
work in development of plasticizers of 
vinyl resins and related products. 


New members of the staff of the 
Productol Co., Santa Fe Springs, 
Calif., are Charles H. Braithwaite, 
who becomes director of research and 
development, and William Martin, 
who also joins the Research and De- 
velopment Department. Braithwaite 
was formerly associated with Food 
Machinery and Chemical Corp. at 
Baltimore, and Martin with Harbor 
Plywood, Aberdeen, Wash. 


For Reduction of Ores; Manufacture of olefins, waxes, 
methanol, higher alcohols, organic acids, esters, 
aldehydes; Reducing atmospheres in heat treatment of 


metals; Metals refining. 


Matheson 


Convenient ready-to-use, compressed 
Carbon Monoxide in 5 cylinder sizes 
Minimum Purity: CP 99%; Commercial 95% 


Simplify your gas usage problems with safe, easy-to-use 
Matheson compressed gases. 76 gases plus custom 
mixtures. Flow and pressure controls individually tailored 
for each gas and your needs. Our Engineering 
Department will be glad to recommend compressed gas 


systems to suit your requirements. 


The Mathes 
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Company, Inc. 


East Rutherford, N. J.; Joliet, Ill.; Newark, Calif. 
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New vice-presidents in the Nitro- 
gen Division, Allied Chemical & Dye, 
are George B. Meredith, in charge 
of production, and Frank O. Agel, 
in charge of development. Meredith 
has been director of production, super- 
vising operation of the division’s four 
plants, while Agel has been director 
of development. 


Recent promotions at Stone & Web- 
ster Engineering Corp. include: Theo- 
dore E. Casselman, Jr., to assistant 
engineering manager; Norman L. 
Foskett to chief engineer of the 
chemical division; and Stanley B. 
Zdonik to chief process engineer. 


Raymond W. Hess, coordinator 
of pollution research and control, Na- 
tional Aniline Division, Allied Chem- 
ical & Dye, has been presented with 
the Arthur Sidney Bedell Award of 
the Federation of Sewage and Indus- 
trial Wastes Associations. 


New appointments at Esso Research 
and Engineering, Linden, N. J., in- 
clude James D. Bushnell as head of 
the fuels and treating section, and 


Robert P. Cahn as engineering asso- 
ciate, both in the company’s Planning 
Engineering Division. 


Lucite® 


PLEXIGLas 


VINYLITE 


GAVEL SWITCH 


Augustus B. Kinzel left), newly-installed 
president of the American Institute of Mining, 
Metallurgical, and Petroleum Engineers 
(AIME) receives the gavel from his prede- 
cessor, Grover J. Holt (right) at the recent 
AIME tional i in New York. 
Kinsel, who has made advanced contributions 
in the fields of metallurgy and atomic energy, 
is vice-president of Union Carbide Corp.; Holt 
is assistant to the president of Cleveland- 
Cliffs tron Co. In his inaugural address, 
Kinsel called for “more stress on quality in 
our new engi s and scientists, and less on 
quantity.” He urged the establishment of 
special secondary schools for the more gifted 

g our student: 


con 


William T. Griffiths has been 
elected president of Anders-Lykens 
Corp., wholly-owned subsidiary of 
Milton Roy Co. Robert T. Sheen, 
president and chairman of the board 
of Milton Roy, will serve as board 
chairman for Anders-Lykens. 


(Continued on page 170) 


The Nation’s Supplier of 
All Plastics, for Industry 


POLYSTYRENE 


POLVYETH 
TEFLON 
NYLON 


FIBERGLAS 
PHENOLICS 


ACETATE 
NITRATE 


TYGON TUBING 


KEL-F 


KAUFMAN 


SHEETS 
rRops 
TUBES 


VLENE 


Send today for your 
free plastics catalog 
and price list. 


COMPANY 


PLASTICS DIVISION 


1209-21 French $t,, Wilmington, Delowore Ph. Olympic 4-937 


| 
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‘PRECISION 


measurement 
and control 


GORDON 


XAC]LINE 


Controls tempera- 
ture automatically 
within a fraction of 
a degree in any heat proc- 
ess. A complete factory-assembled unit 
ready for installation anywhere. Can be 
used with any existing indicating or re- 

cording pyrometer controller 
—regardless of age. 


GORDON 
XAC|EMP 


Hand Pyrometer 


A quality-built, conven- 
ient instrument for quick, 
accurate temperature read- 

ing in molten nonferrous 
metals. Also, other models 
of Xactemp for all-around 
temperature checking. 


GORDON 


SERVRITE 


Thermocouple Wire 
Thermocouple Extension Wire 


Insulated in Gordon’s own plant 
to assure consistent quality. 

All standard wire and insulations 
carried in stock for quick delivery. 
Other wires, in long or short runs, 
manufactured to specifications. 


Full Particulars on Request 


‘GORDON: 
SERVICE: 


CLAUD S. GORDON Co. 


Manvfacturers * Engineers ¢ Distributors 
Temperature Control Instruments e Thermocouples & 
Accessories Industrial Furnaces & Ovens Metal- 

lurgical Testing Machines 


631 West 30th Street, Chicago 16, Illinois 
2003 Hamilton Avenue, Cleveland 14, Ohio 
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‘ionX{change 


Now! 


New, simplified, pneumatic ILLCO- 


AUTOMATIC 
DE-IONIZER 


(Continued from page 169) 


Charles H. Stockman named man- 
ager, research operating, at B. F. 
Goodrich’s Research 
Center, Brecksville, 
Ohio. Stockman joined 
the Research Center 
staff in 1950 as a chem- 
ical engineer. From 
September, 1953, until 
September, 1954 Stock- 
man was on loan to the AEC and 
served at Argonne National Labora- 
tories. 


Stockman 


Barnett F. Dodge, head of the Yale 
Department of Chemical Engineering, 
spent from October to December, 
1957, at the Universidad Centrale de 
Venezuela, Caracas, where he gave 
two courses—one in elementary unit 
operations, the other in problems in 
applied thermodynamics. Both courses 
were given in Spanish. This spring, 
Dodge will lecture at the University 
of Lille, France, for four months on 
a Fulbright appointment. 


Elton R. Beverly named group 
supervising engineer at the Hopewell, 
Va., plant of Allied Chemical & Dye, 
National Aniline Division. Also in 
the National Aniline Division, Stanley 
P. Anderson becomes group engi- 
neer, vat colors, of the Buffalo, N. Y. 
plant. 


Mathieson Alabama Chemical, sub- 
sidiary of Olin Mathieson, appoints 
George F. Comer as plant manager 
at McIntosh, Ala. Since 1953 Comer 
has been assistant to the manager of 
the operations department of Olin 
Mathieson’s Industrial Chemicals Di- 
vision in Baltimore, Md. 


New director of purchases and traf- 
fic at Callery Chemical is Leo A. 
O’Hearn, formerly a technical buyer 
for Westinghouse Electric, Oscar 
Mayer & Co., and B. F. Goodrich. 


Blaw-Knox appoints 
William D. Kohlins as 


= general manager of its 
4 Buflovak Division, Buf- 
falo, N. Y. Kohlins 
has been division man- 

Kohlins 


ager since 1956. 


(Continued on next page ) 


MATIC valve-operators, designed and 
built especially for this service, are fea- 
tured on the two-bed Automatic De- 
Ionizer shown above. ILLCO-WAY Two- | 
Bed or Mixed-Bed De-Ionizers, equipped 
for automatic operation, can be built to 
any service or cycle your processes require. 


| 


EASILY ADJUSTABLE 


The control panel for ILLCO-WAY 
Automatic De-Ionizers features a set of 
adjustable Timers, one for each opera- 
tion. Instant readjustment of the time 
of any cycle is thus possible, giving the 
user full flexibility to meet any condi- 
tions. Automatic sensing devices can be 
set to start the regeneration cycle under 
any specified requirements. For further 
details, consult your ILLCO-WAY repre- 
sentative, or write to ... 


ILLINOIS WATER 
TREATMENT CO. 
840 Cedar St. 
Rockford, Ill. 
NEW YORK OFFICE: 141 E. 44th St., New York 17, N.Y. 
CANADIAN DIST.: Pumps & Softeners, Lid., Londen, Ont 
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AMERSIL service is keyed to your requirements. 
Here, at the primary source for fused quartz 
and silicoware of critical purity, several spe- 
cially developed production p ore used 
—each providing an end product suited pre- 
cisely to certain types of fabrication and use. 

Delivery is prompt. Standard apparatus, cru- 
cibles, trays, cylindrical containers and tubing 
(up to 25” diam.) are available for prompt 
service. Amersil engineers will be glad to assist 
in developing special equipment for your re- 
quirements. Your inquiry is invited. * * * 


+. SEND FOR FUSED QUARTZ—FUSED SILICA DATA FILE 


d EIN GA LFA L/S 7 /N&.) 


685 RAMSEY AVENUE se 


AMERSIL QUARTZ DIVISION 
HILLSIDE 5, NEW JERSEY 


| 
| 
fe NEW IDEAS IN AN | 
EFFICIENT... | 
[=~ | 
| 
OPTOSIL ULTRASIL 
| 
| 
— 


EFFICIENT 
DEPENDABLE 
SERVICE 


SSV PUMPS 


Enclosed Impeller 
and Open impeller Types 


You're sure of maximum service and 
output with minimum maintenance or 
production down time with Frederick 
SSV Centrifugal Pumps because each 
pump is custom-made to fit your par- 
ticular operation—whatever the consis- 
tency or type of liquid you’re moving. 


SSV PUMP FEATURES 
@ Pump sizes from 1” te 4” discharge 
openings. 
@ Pump capacities from 50 up te 700 
U.S. GPM. 
@ Heads from 3C up te 220 feet. 
a speeds can be varied to suit 
the driving media and operating 
conditions. 


CONSTRUCTION ADVANTAGES 


Pump casings are vertically split for 
easy accessibility. Mounted on a swivel 
to permit placing discharge in any de- 
sirable position. Pump openings, both 
suction and discharge, flanged to per- 

mit easier connection and disconnecting 
to joints. One-piece impellers, securely 
attached to shaft by stout key and lock 
nut, or threaded, give long service. 
Pump bearings mounted in sturdy 
frame horizontally split for easier acces- 
sibility. Extra long stuffing box pro- 
vides for oversize stuffing. Mechanical 
seal also available for minimum leak- 
age. Pump coupling flexible for direct 
connection to drivers or can be arranged 
for belt drive. Pump speed, pump open- 

ings, etc. are selected to suit your 
particular requirements. 

Write for Bulletin No. 107 


FREDERICK IRON AND STEEL, INC. 


FREDERICK Est 1290 MARYLAND 


ager of Armour Chem- 
ical Division, has been 
made general manager 
of Acheson Dispersed 
Pigments Co., 
phia. 


Sheldon K. Friedlander, assistant 
professor of chemical engineering at 
John Hopkins University, recently 
| spent three weeks at the Universidad 
de Oriente, Santiago de Cuba. Fried- 
lander acted as an advisor on the 
establishment of a chemical engineer- 
ing curriculum and laboratory. 


Two new staff positions have been 
created in the Research, Patent, and 
Engineering Departments of Sun Oil 


been named assistant director and J. 
Harold Perrine administrative man- 
ager. Also at Sun Oil, Richard Flem- 
ing, formerly a section chief in the 
Process Development Division at 
Sun’s Marcus Hook refinery, has been 
transferred to Olsen’s new group. 


Arthur D. Little, Inc., announces 
appointment of Austin W. Fisher, Jr., 
as manager of business development 
for their Research and Development 
Division. Fisher formerly headed the 
firm’s process engineering department. 


Recent promotions and appointments 
at Monsanto Chemical include: Seaton 
L. Hunter to assistant research di- 
rector in the research department of 
the Plastics Division, Texas City; 
Hans G. Schleicher to resident project 
manager in the research department 
of the Plastics Division, Dayton, Ohio; 
and William F. Zimmermann to 


manufacturing superintendent, Plas- 
tics Division, Texas City. 
Alfred C. Nestle of the Texas 


Company’s Bellaire laboratories, and 
Victor J. Tronolone are co-patentees 
of a recently issued patent, U. S. 
2,811,488, assigned to the Texas Co. 
and entitled “Lost Circulation.” 


The National Academy of Sciences, 
National Research Council, announces 
the appointment of 
Ernest H. Volwiler 
as Chairman designate 
of the Academy-Re- 
search Council’s Divi- 
sion of Chemistry and 
Chemical Technology. 
Volwiler is president 
and general manager of Abbott Lab- 
oratories. 


Volwiler 


(Continued on page 172) 


Edward A. Coons, | 


previously general man- | 


| 
| 


Philadel- | 


Co., Philadelphia: John L. Olsen has 


NEW CHEMINEER 
AGITATOR KIT 

CONTROLS 
MIXING VARIABLES 


in scale-up, this complete laboratory ex- 
perimental agitator kit provides every- 
thing you need to make fast, accurate 
determinations of mixing requirements; 
or use it as a flexible component in bench 
scale processes. All variables are under 
your control, and the illustrated hand- 
book supplied makes it easy to specify or 
set up the correct agitation characteristics. 

Full-scale geometric, kinematic, and 
dynamic similarities of Newtonian and 
non-Newtonian fluids are duplicated in 
Model ELB kit pilot plant and bench 
scale-up tests. 

Contained in a sturdy, portable case, 
Model ELB features a constant speed 
Y% hp. motor with a micrometer con- 
trolled variable speed transmission. Lin- 
ear dial-speed relationship gives 0 to 1100 
rpm, with low speed torque multiplica- 
tion. Also included are 22 calibrated im- 
pellers, 3 shafts, and universal mounting. 

A dynamometer accessory gives horse- 
power requirements directly. Complete 
line of other accessories available. Hand- 
book alone available for $1.50 postpaid. 
Ask about our rental-purchase plan. 
WRITE FOR FREE BULLETIN 109. 


See our industrial equipment in 
CEC. Complete catalog on request. 


CHEMINEER, inc. 
Fluid Mixing Engineers 


1044 East First Street, Dayton 2, Ohio 
Phone BAldwin 2-8361 
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FREDERICK 


from curling 
feathers 


TO GRINDING SPONGE IRON 


If your grinding problem is ‘different,’ here's how to solve it fast. Send 
us a sample of your material for testing. Our laboratory facilities include 
commercial size single and double disc attrition mills, hammer mills, 
single and double roll crushers, and swing hammer breakers. Why not 
take advantage of our many years of experience in size reduction and 
separation? Also mixing, blending, fiberizing, granulating and texturiz- 
ing problems solved. 


“Headquarters for Progress” 


THE BAUER BROS. CO. 
1794 SHERIDAN AVENUE, SPRINGFIELD, OHIO 


for washing, cooling, processing, 
humidifying, dehydrating, and 
hundreds of other applications. 


You'll get the right nozzles quicker by call- 
ing Binks...manufacturers of one of the 
most complete selections ever produced. 

There is a size and spray pattern for 
every purpose...with nozzles cast or ma- 
chined from standard or special corrosion- 
resistant metals and materials. 


MAIL COUPON 


NOW! a Binks Manufacturing Company 
3114-32 Carroll Ave., Chicago 12, lil. 
O. K. Binks, send me your comprehen- 
sive Spray Nozzle Catalog without 
obligation. 


COMPANY 
ADDRESS. 


Mia 
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(Continued from page 171) 


Services in research programming 
and administration, the application of 
science and technology to industry, 
and in problems of business organ- 
ization will be offered to industry by 
a new company, Clyde Williams & 
Co., headed by Clyde Williams, for- 
mer president of Battelle Institute. 
The new firm will be headquartered 
in Columbus, Ohio. 


Horace Hinds, Jr., 
has set up his own 
firm, Process & Air 
Engineering, in San 
Martin, Calif. Hinds 
recently resigned from 

Basic Vegetable Prod- 
ucts, Inc., of Vacaville, 


Calif. 


New vice-presidents at Wyatt C. 
Hedrick Engineering Corp., Houston, 
Texas, are E. D. Redding and R. M. 


| Fitzgerald, Jr. Redding will head 


Redding Fitzgerald Shackelford 


| the chemical engineering division, and 


Fitzgerald the project engineering di- 


| vision of the company. Chief develop- 


ment engineer will be J. W. Shackel- 
ford. 


George B. Hughey, process control 
superintendent at Chemstrand Corp.’s 
Pensacola, Fla., nylon plant, has been 
selected to attend the 19th Southwest 
Executive Development Program at 
the University of Houston. Hughey 
joined Chemstrand in 1954 after hold- 
ing research positions with Merck and 
with West Virginia Pulp and Paper. 


Parker S. Dunn, vice-president, 
manufacturing, of American Potash 
& Chemical, has been 
elected to the company’s 
board of _ directors. 
Prior to joining 
AP&CC, Dunn was 
with Potash Corp. of 
America at Carlsbad, 
oom N. M., for 10 years. 


(Continued on page 174) 
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>. A COMPLETE LINE OF 
COOLING TOWERS 


PUSH BUTTON CONTROL 


FOR DISTRIBUTION OF 


DRY BULK MATERIALS 


Do you ever wonder if your distributor is set on the 
right bin? The new FOOL-PROOF Hayes & Stolz 
Electric Distributor removes all doubt by signalling 
accurately your loading position at all times. Position 
can be changed only by a numbered push-button on 
the control panel, assuring positive selection. The new 
H & S Electric Distributor can be fitted with 5 to 
20 openings. The diameter of these openings can 
be specified in 6”, 7”, 8” 10” and 12” sizes. 
Adaptable to mounting on elevator legs, 
collectors, sifters, mixers, screw con- 
veyors and belt conveyors. 


CAN BE 

CUSTOM-BUILT 

IN ALL SIZES TO FIT YOUR 
PLANT NEEDS 


Extra monitor panels are available to allow for 
check on settings from anywhere in your plant. 


3521 Hemphill St., P.O. Box 11217, Fort Worth, Texas 


ALUMINUM 
TANKS 


e Welded aluminum tanks for storage, 
pressure vessels and processing equipment 
built to ASME Code specifications to meet 
all insurance requirements; pure alumi- 
num tanks for hydrogen peroxide storage 


USES SMALL VOLUME or other purposes. Conventional or spe- 

OF AIR AT LOW cial design tanks, shop built-up or field- 

= PRESSURE erected, can be built to your specifica- 
tions. Write for Tank Talks. 


KEEPS BULK MATERIALS MOVING 


BIN-FLO units in bins, chutes, hoppers, etc., restore flow char- Elevated Tanks, 
acteristics to dry, | ground materials which tend to pack Pressure Vessels, 
or bridge in storage. Types for all materials and conditions. Cpontesd ond 
No moving parts; simple installation; negligible operating Equi ——, 
cost; no maintenance cost. 
ATOR the original diaphragm-type bin level indicator. Stainless and 

n successful use for over 20 years. ROTO-BIN-DICATOR new, Carbon Steel, 

motor- driven paddle type; excellent on bins under pressure a 


or vacuum, and for general application. Also explosion- 
proof units, U.L. listed. 


THE BIN-DICATOR CO. 
13946-H Kercheval @ Detroit 15, ce. VAlley 2-6952 R. D. COLE MANUFACTURING CO. 


WE SELL DIRECT PHONE ORDERS COLLECT NEWNAN, GEORGIA 
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Established 1854 | 


FIRST OF ITS KIND 


CHEMICAL AND 
PETROLEUM 
ENGINEERING 
EXHIBITION 


\ 


An outstanding development in British in- 
dustry in the last twenty years has been 
the expansion of the Petroleum refining and 
Chemical Industries. The Chemical and 
Petroleum [Engineering Exhibition—the 
first of its kind—will present dramatic 
evidence of the tremendous achievements 
that have been made. 


At Stand after Stand, contractors, de- 
Signers and specialists in every branch of 
British chemical and petroleum engineering 


will have something to show of vital in- | 


terest. 


The*Exhibition will also include a con- 
ference on “The Organisation of Chemical 
Engineering Projects” arranged by The 
Institution of Chemical Engineers and The 
Institute of Petroleum; and films will show 
how the Chemical Plant and Petroleum 
Equipment Industries have helped in the 
developments of ‘their consumer industries. 


A visit to this Exhibition is a must to 
all concerned in chemical and petroleum 
projects and to everyone whose industry is 
in any way influenced by such projects. 


JUNE 18-28 1958 
OLYMPIA 
‘LONDON 


AN EVENT TO REMEMBER 


With the Patronage and support of the 


BRITISH CHEMICAL PLANT MANUFACTURERS 
ASSOCIATION and the COUNCIL OF BRITISH 
MANUFACTURERS OF PETROLEUM EQUIPMENT 


whose stands will act as Information Bureaux 


Organised by 


F. W. BRIDGES & SONS LTD. 
Grand Buildings 
Trafalgar Square, London, W.C.2 


(Continued from page 172) 


Dewey I. Dykstra named branch 
chief in the Pilot Plants Division, 
Army Corps Biological Warfare Lab- 
oratories, at Fort Detrick, Frederick, 
Md. Dykstra has had fourteen years 
of service with the Army Chemical 
Corps. 


New staff members of the Research 
and Development Department, Pitts- 
burgh Coke & Chemical, are Edgar I. 
Crowley and John R. Weinert. 


people 
(marketing ) 


Gilbert G. Schneider will head 
the sales department 
for Doyle-Turbulaire 
scrubbers, new product 
line of Western Pre- 
cipitation Corp. Schnei- 
der joined Western 
Precipitation’s staff in 
1951 as a test engineer. 


Schneider 


John W. Benedict appointed sales 
manager for Girdler catalysts in the 
Chemical Products Di- 
vision of National Cyl- 
inder Gas Co. Head- 
quartered in Louisville, 
Benedict will have 
charge of an expanded 
sales program in the 
field of specialty cata- 
lysts to the chemical, plastics, petro- 
leum, and food industries. 


Benedict 


Two new product manager posts 
have been set up by Jefferson Chem- 
ical: Joseph K. Goerner will be man- 
ager, specialty products, and D. L. 
Griswold will be manager, glycol 
products. 


John H. Sanders becomes regional 
sales manager for the Chemical Divi- 
sion of Eastman Chem- 
ical Products. Sanders 
will be in charge of 
those areas served by 
the division’s Cleve- 
land, Cincinnati, and 
Greensboro, N. C. of- 
fices, plus other areas 
of the South and Southeast. 


Saunders 


(Necrology on page 178) 


x 


WRITE TODAY FOR YOUR COPY OF THIS ees] — SS 


NEW BOOKLET ON MECHANICAL SEALING— 
illustrating and describing Types of Dura Seals 
adaptable for meeting various sealing conditions. 


Because Dura Seal 
rotary mechanical seals 
are made of any ma- 
chineable metal alloy, 
they are engineered to 
provide perfect sealing 
in the presence of highly 
corrosive process fluids 
at high speeds, pres- 
sures and temperatures. 


DURAMETALLIC CORPORATION 


KALAMAZOO, MICHIGAN 
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FOR MAXIMUM SPEED”, 


erricienr SOLUTION HEATING! 


in Plating, Rinse, Cleaning 
and Caustic Tanks! 


REMPE “Hi-Therm” GRIDS 


e High concentration and unusual amount of heat 
transfer surface makes them far superior to plate 


coils. 


Staggered arrangement of tubes gives high conduction and 
convection factor for fast starts and accelerated fluid motion. 
Maximum prime heat transfer surface in a limited space— 


cross section width only 2%”. 
Made from wrought steel pipe, stainless steel, copper, alumi- 


num, nickel, brass or other metols. 


WRITE FOR DETAILS 


REMPE COMPANY 


. Sacramento Bivd., Chicago 12, Ill. 


KUTZTOWN 


Creates a 


MULTIPLE EFFECT EVAPORATOR 


Used for prelim- 
inary processing 
of raw sugar 


Each section is six feet in 
diameter and sixteen feet 
high, excluding the vapor 
piping. Because these Eva- 
porators are on-the-spot, 
usually right in the fields, 
they must stand up under 


the most difficult conditions. 


KUTZTOWN CASTINGS for the Process Industries are produced in 
materials capable of handling liquids under pressure and heat 

. are thoroughly sound, able to withstand severe hydrostatic 
tests to guarantee operating success. 


te 


Whatever your requir in gs may be, we ore 
certain that you will find Kutztown services more than 
adequate. Your inquiry is most welcome! 


| 


| We'll be happy to place your name on our mailing list | 
j te receive regular isrues of the “Kutztown need 


KUTZTOWN FOUNDRY & MACHINE CORP. 
KUTZTOWN, PENNSYLVANIA 
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NORWALK 


H PRESSURE COMPRESSOR 


The five stages on this heavy-duty tandem 
compressor require less horsepower and 
develop less heat than in four stages in pro- 
ducing 3000 Ib. per square inch pressure in 
capacities up to 31,000 cfh. 


Frames with double row roller bearings, re- 
versible ring plate valves, force feed lubrica- 
tion, generous intercooler coils are some of 
the features that make this horizontal com- 
pressor compact, sturdy and efficient to 
operate and maintain. 

Every Norwalk compressor is test-run for 


eight hours at the factory, then taken down 
for complete inspection before re-assembly 


and shipment. 


Norwalk makes compressors from single stage 
to six stages, from 125 to 25,000 Ib. psi. Cata- 


log on request. 


N 


NORWALK COMPANY, INC. 


SOUTH NORWALK, CONNECTICUT 


Established 1864 
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Process 
Improvement 


Engineer 


To execute plant improve- 
ments—from conception of 
idea to plant start-up in 
medium-sized organic chem- 
icals plant. 


REQUIREMENTS 


@B. S. or M. S. 
Engineering. 


in Chemical 


@ 1-6 years’ experience in plant 
operations, project or process 
engineering. 


Chemical 
Production Cadet 


To train as a production en- 
gineer in our Chemical Pro- 
duction Groups. Training, 
includes process trouble 
shooting and shift supervis- 
ion of a plant unit, leading 
to production responsibility 
for a shift or a whole plant 
in our complex of diversified 
chemicals. 


REQUIREMENTS 
@ B. S. in Chemical Engineering. 


@ Up to 3 years’ experience in 
process development or pro- 
duction work. 


@ Must have talent for leader- 
ship. 


Our company is an inte- 
grated producer of industrial 
chemicals and related coal- 
derived products. 
WRITE OR CALL: 
R. W. Davis 
Manager, Personnel Relations 
PITTSBURGH COKE & 
CHEMICAL CO. 
Pittsburgh 25, Pa. 
SPalding 1-4400 


S 
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CLASSIFIED SECTION 


Address Replies to Box Number care of CHEMICAL ENGINEERING PROGRESS 


SITUATIONS OPEN 


ENGINEERS 


To work in an expanding research di- 
vision. Men with advanced degrees 


preferred—tor fundamental work in 
chemical and mineral engineering proc- 
esses. For further details write to: 


M. C. Rohm, Employment Section 
Allis-Chalmers Mfg. Company 
Milwaukee 1, Wisconsin 


CHEMICAL ENGINEERING TEACHING 
AND RESEARCH—Permanent position. 
Ph.D. or equivalent in ability and ac- 
complishment. Primary interest in energy 
and mass transfer desired. Generalized 
industrial experience desirable, but not 
essential. Graduate teaching, basic and 
applied research on calendar year basis, 
liberal vacation. TIAA, other benefits 
Write Dean, The Institute of Paper Chem- 
istry (Lawrence College), P.O. Box 498, 
Appleton, Wisconsin. 


RESEARCH 
tunity with rapidly growing est 
manufacturer of fuel injectors and spray 
nozzles. Prefer chemical or mechanical 
engineer with 2 to 5 years’ experience. 
Should be familiar with design and opera- 
tion of instrumented flow benches or 
test stands. Background in electronics 
and fuel or spray technology also desir- 
able. Send resume to Box |- 


CHEMICAL ENGINEERING—Staff vacancy, 
McGill University. Assistant or Asso- 
ciate Professor. Apply to Dr. J. B. Phil- 
lips, Chairman, Department of Chemical 
Engineering, McGill University, Montreal 
2, 


SITUATIONS WANTED 
A.|.Ch.E. Members 


PROCESS ENGINEER—B.S. Chem. Eng. 
1953. Five years’ solid experience in 
process evaluation, plant esign and 
start-up, pilot plant projects, scale-up 
of pilot data, cost estimation. Extensive 
lant experience. Minimum salary $8,400. 
New York Metropolitan area. Box 


MANAGEMENT ENGINEER—Project design. 
procurement, planning. organization, con- 
trol and economic evaluations. Manage 
ment thinking, cost conscious, technically 
competent individual desire responsible 
staff position. Age: 36, B.S.Che.E., M.B.A 
(half completed). Box 6-3. 


PROJECT ENGINEER—Age 33, M.Ch.E., 

.E. Ten years process engineering, proj- 

ect engineering-design through start-up. 

Experienced in heat transfer, industrial 

gas production, low temperature processes 

Ada > Clear an capable writer. 
ox 7- 


CHEMICAL 
ENGINEERS 


Openings exist for 
chemical engineers’ in 
Polyethylene R&D De- 
partment at NATIONAL 
PETRO - CHEMICALS 
CORP., TUSCOLA, ILL. 
Major areas of activity include: 


Development—high pressure 
pilot plant work. 


Research — development of 
physical testing methods 
and study of polymer ad- 
ditives. 


Control — quality control } 
through physical testing } 
and inspection analysis. J 


Technical service — labora- 
tory and field work on 
customer requirements and 
product specifications. 


Submit resume to Industrial 
Relations Department 


NATIONAL DISTILLERS 
AND CHEMICAL CORP. 


99 Park Avenue, New York 16, N. Y. 


e CHEMICAL ENGINEERS 


e MECHANICAL ENGINEERS 


e ANALYTICAL CHEMISTS 


The rapidly expanding, multi-plant, interna- 
tional CHEMSTRAND CORPORATION, already 
a leader in the synthetic fiber industry after 
only six years of operation, is seeking: 


CHEMICAL OR MECHANICAL 
ENGINEERS 


with five or more yeors experience in 
process assistance and/or development, or 
quality control work for its Decatur, Ala- 
bamo plant. 


ANALYTICAL CHEMISTS 


with five year or more years experience 
in analytical control work for its Decatur, 
Alabama, plant. 


Excellent salary, benefits, working and living 


conditions. Send resume to: Technical Person- 
nel Manager, Box A-1! 


The Chemstrand Corporation 
Decatur, Alabama 
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PROCESS ENGINEER—B.Chem.E., Ms. 


Ind. 
Eng. Nine years’ diversified experience 
in radiation, plastics, chemical’ processes 
and operations. Desire position process 
and/or product development in the radia- 
tion or plastics field. Box 6-3. 


CHEMICAL ENGINEER—B.Ch.E., 1952, M. 
Ch.E., 1955. Age 27. Experience in pilot 
piant design and operation, combustion, 
fuels, thermodynamics. Desire responsible 
position with small progressive company 
in New York metropolitan area. Box 9-3. 


CHEMICAL ENGINEER—Age 28, B.Ch.E. 
1952. Some graduate work. Experience 
in process and equipment development, 
instrumentation, and solid rocket propel- 
lants. Must relocate in the New York 
area because of family. Box 10-3. 


SALES MANAGER.--Ch.E. degree with 
twelve years’ experience in sales and top 
sales management. Also five years’ ex- 

rience in actual chemical engineering. 
esire sales management position § in 
chemical industry. Minimum salary 
$16,000. Box 11-3. 


ACADEMIC POSITION in chemical engineer- 
ing for Sept. 1958, D.Sc. 1957, 32, married, 
family. Six years varied industrial ex- 
perience, rincipally process design. 
Sigma Xi. Loantion open. Box 12-3. 


EXECUTIVE—Can offer heavy management 
background to chemical, extractive, other 
rocess company. Proven record, personal 
istory available. Age 42, Chemistry, 
M.B.A., Eng’ training. Interested V.P., 
Gen'l. Mar., medium sized com- 
pany at $25,000-$35,000 level. Box 13-3. 


CHEMICAL ENGINEER—B.S.Ch.E. Can- 
adian. Desire supervisory position with 
future in Pacific States. Fourteen years’ 
experience in development, process super- 
vision and administration in cellulose 
ester field. Will be at April meeting in 
Montreal. Box 14-3. 


FINANCIAL PLANNING MANAGER—Cap- 
able of establishment and administration 
of cost control and budget systems, pro- 
ject analyses, and long-range capital plan- 
ning in company with 10 to 100 million 
dollar sales. B.S.Ch.E. Age 38, family. 
Diversified, flexible background. Box 15-3. 


CHEMICAL ENGINEER—-M.S. incomplete. 
Age 32 Eight years’ production and 
management experience in pharmaceuti- 
cals, heavy chemicals, solvent recovery, 
chlorinated boron metals. Assistant to 
project engineer on three plant start-ups, 
including construction. East preferred, 
others considered. Box 16-3. 


CHEMICAL 
age 34. Broad experience in plastics with 
specialization in casting and polymeriza- 
tion of thermosetting resins. Experience 
divided tetween development and pro- 
duction. Seeking responsible position in 

development or production. Box 17-3. 


CHEMICAL ENGINEER—B.S., Age 36, mar- 
ried. Fourteen years’ experience in organic 
chemical plant process design, economic 
evaluation studies, pilot plant and semi- 
commercial work, and plant trouble 
shooting. Seek responsitle permanent posi- 

tion; prefer eastern United States. Box 


18-3 


PRODUCTION MANAGEMENT ENGINEER- 
ING—Age 40, M.Ch.E. Fifteen years’ ex- 
perience in chemical food processing and 
aerosol packaging plants. Biant manager, 
process engineer, process evaluation and 
development, production supervision. Seek- 
ing responsible position in production 
management. Present salary $11,000. 


Box 19-3 


(Continued on page 178) 


An Invitation To Join 
ORO...Pioneer In 
Operations Research 


Operations Research is a young science, earning recog- 
nition rapidly as a significant aid to decision-making. It 
employs the services of mathematicians, physicists, 
economists, engineers, political scientists, psycholo- 
gists, and others working on teams to synthesize all 
phases of a problem. 


At ORO, a civilian and non-governmental organiza- 
tion, you will become one of a team assigned to vital 
military problems in the area of tactics, strategy, 
logistics, weapons systems analysis and communications. 


No other Operations Research organization has the 
broad experience of ORO. Founded in 1948 by Dr. 
Ellis A. Johnson, pioneer of U. S. Opsearch, ORO’s 
research findings have influenced decision-making on 
the highest military levels. 


ORO’s professional atmosphere encourages those 
with initiative and imagination to broaden their scientific 
capabilities. For example, staff members are taught to 
“program” their own material for the Univac computer 
so that they can use its services at any time they so 


desire. 


ORO starting salaries are competitive with those of 
industry and other private research organizations. Pro- 
motions are based solely on merit. The “‘fringe’’ benefits 
offered are ahead of those given by many companies. 


The cultural and historical features which attract 
visitors to Washington, D. C. are but a short drive from 
the pleasant Bethesda suburb in which ORO is lo- 
cated. Attractive homes and apartments are within 
walking distance and readily available in all price 
ranges. Schools are excellent. 


For further information write: 
Professional Appointments 


OPERATIONS RESEARGH OFFICE 


|ORO| The Johns Hopkins University 


6935 ARLINGTON ROAD 
BETHESDA 14, MARYLAND 
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MARKETING MANAGEMENT — (CHEM- 

ICAL) ENGINEER—seven years sales, 
three saies management. Special training 
in marketing. Previously three years 

& D and production. Age 35, family. 
Seek responsible position sales manage- 
ment, minimum mt ary $4, 000. Box 20-3. 


TECHNICAL ADVISER» To MANAGEMENT 
—B.Ch.E., Ch. E., Ph.D.—unusually broad 
background of training, experience, and 
aptitudes. Theoretical through practical, 
including business awareness. Eighteen 
years’ diversified experience in research 
and development, Technical and economic 
evaluations, process engineering, teaching 


Strong points: penetrating analytical 
thinking, ingenuity, and 
Ma rried, two children. Box 21 


CHEMICAL ENGINEER—M.S.Ch.E. yo 38. 
Fifteen years’ experience in process de- 
velopment and in management of re- 
search and development. Desire 
lenging position in process development 
or economic evaluation. Present earnings 
$11,500. Southeastern area preferred. 
Box 22-3. 


CLASSIFIED SECTION RATES 


Advertisements in the Classified Section are 
payable in advance at 24¢ a word, with a 
minimum of four lines accepted. Box num- 
ber counts as two words. Advertisements 
average about six words a line. Members 
of the American Institute of Chemical Engi- 
neers in good standing are allowed one six- 
line Situation Wanted insertion (about 36 
words) free of charge a year. Members may 
enter more than one insertion at half rates. 
Prospective employers and employees in 
using the Classified Section agree that all 
communications will be acknowledged; the 
service is made available on that condition. 
Answers to advertisements should be ad- 


Necrology 


David E. Pierce, 66, director of 
manufacturing control, Diamond Al- 
kali. Pierce was an active member of 
A.I.Ch.E. for thirty-five years and 
served as director for the years 1944, 
1945, and 1946. 


V. A. Kalichevsky, 62, chemical en- 
gineer, Magnolia Petroleum, Beau- 
mont, Texas. 


J. Neal Addoms, 37, assistant di- 
rector of the Chemical Engineering 
Department, Atlas 
Powder Co., Wilming- 
ton, Delaware. Addoms, 
who joined Atlas Pow- 
der in 1953, had been 
assistant professor of 
chemical engineering at 
MIT. He the 
author of many technical papers, par- 
ticularly in the field of heat transfer, 
in which he was a recognized expert. 
He was a member of the committee 
on formation of the Heat Transfer 
Division of A.I.Ch.E., and was in- 
strumental in organizing and carrying 


Addoms 


was 


SEAN. 
ERM EL 


DRUM WARMER 
and COOLER 


Ideal for 
chemical plants 
because of its C — 
many advan- 
tages. Can be 
heated with 
steam, hot water, 
ete. No electri- 
eal spark or 
flame hazards. A 
perfectly SAFE 


way to warm 
drums, _ tanks, 
cans, of highly 
volatile fluid. 
Simple. Economi- 
cal Also excel- 
lent for cooling 
This picture shows a curved Dean 
Thermo-Panel Coil clamped on a Drum 
for outside heating. We also produce 
INSIDE heated drums. Made of cold 
rolled steel, stainless steel, monel, Car- 


penter 20, Etc. For complete data and 
prices on Dean and 
Coolers ask for Fornr 


EVERY CHEMICAL ENGINEER 


should know all about this remarkable 
Dean Thermo-Panel Coil which TAKES 
THE PLACE of pipe coils. Balletin 355 
—52 pages—gives complete technical 
data. Bulletin 258 gives prices and de- 


dressed to the box number, Classified Sec- sign information. 


through the First National Conference 


| Wee Stren York | Gn Heat Transfer held in State Col. | Cell 
a Telephone COlumbus 5-7330. Advertisements on Heat Transfer held = State Col- DEAN THERMO-PANEL COIL DIVISION 
e for this section should be in the editorial | lege, Pa., in August, 1957, under the DEAN PRODUCTS, INC. ors ommmaged Aw 
fp publlention. th of the month preceding / auspices of A.I.Ch.E. and A.S.M.E. BROOKLYN 38, N. Y. tei Stering 


choice of 


Spray Nozzle 
POS 


materials 


brass, stainless steel, 

lead, hard rubber, hardened 
steel, tungsten carbide 

and many others. 


performance 


uniform distribution with 
spray angle, capacity, 
impact and atomization to 
your specifications. 


{o improve every spraying operation 


Improve performance, lower spraying 
costs with Spraying Systems spray 
nozzles. Prompt delivery. For complete 
information write for Catalog 24. 


SPRAYING SYSTEMS CO. 
3284 RANDOLPH ST. * BELLWOOD, ILL. 


ADVANCED SPRAY NOZZLE DESIGN FOR NEW 
DIMENSIONS IN CONTROL AND PERFORMANCE 


BIND YOUR C.E.P. IN THE 
NEW, STURDIER BINDER 


CHEMICAL ENGINEERING PROGRESS 
25 West 45th Street 
New York 36, New York 


Gentlenren: I am enclosing my check 


Please 


(money order) for $ ... 


send binders @ $3.50 each 


for the following years (add 3% sales tax 
for delivery in New York City): 


| 
; 
: 
one j duce 
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The long-life celebration issue will 
afford long-life advertising value. 
See page 149 of this issue. 


LIQUID 
PROCESSING 
EQUIPMENT 


. 


os 
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Alsop light weight portable liquid proces- 
sing equipment proves its cost savings daily 
in thousands of applications. 

Easily moved from job to job, this versatile 
equipment eliminates the need for numer- 
ous, costly fixed installations. Now is the 
time to prove this in your plant! 


Portable mixers 
ore available in 
sizes 1/20 to 

7% hp, with many 
combinations of 
propellers as 
required to meet 
specifications. 


“Sealed-Disc” 8” 

/ dia. Filter, 

complete with 
centrifugal pump 
on a portable 
splash-proof stand. 


DEPEND ON ADVICE FROM ALSOP 


© Liquid Filtration 
© Liquid Mixing 
¢ Liquid Storage 
© Liquid Pumping 
DEPEND ON EQUIPMENT FROM ALSOP 
Send for literature and analysis forms. 


ALSOP 


ENGINEERING 
CORPORATION 


1303 Gold Street 
Milldale, Connecticut ummm» 
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emo to members: This is a reminder to mem- 

bers of A.I.Ch.E. to write in for the new 
Directory . . . published late last year . . . As 
is the custom, this is not sent to all membership 
but only to those who ask for it... We expect 
to publish another one early in 1959 . . . so 
changes of address, job, title, etc., ought to be 
reported to headquarters as soon as _ possible 
.. . This request is tied to the issuance of direc- 
tories & to the proper functioning of the infor- 
mation system for members which is now operat- 
ing . .. When headquarters receives an indica- 
tion from a member of a major change from 
one city to another or from one company to 
another the Directory Department has orders 
to send a new questionnaire . . . The question- 
naire asks for considerable detail on titles, 
interests, etc., for the purpose of keeping up to 
date the information on the statistical cards 
. .. Some of the information, such as year grad- 
uated, college, etc., doesn’t change . . . titles do, 
areas of responsibility do, functions do .. . & if 
A.1.Ch.E. is going to have this modern system 
function efficiently, members must cooperate 
.. . It’s for their benefit . . . Major problem, 
however, is the man who quietly rises in his own 
company without any indication to the Institute 
of his change in title . . . This difficulty is com- 
pounded when a successful man, having risen 
from beginning chemical engineer to vice- 
president in charge of engineering or production, 
has never changed his company position in the 
records & at the same time has not answered 
any of the questionnaires that were sent to him 

. Situations of this kind account for titles 
of individuals being listed incorrectly . . . So if 
you want a Directory, write . . . tell us of any 
change in your status or location . . . & please 
answer the questionnaires when you get them. 
Rockets & missiles: Our Program Committee has 
pushed ahead in this area . . . B. M. Landis of 
General Electric Company's Nela Park, Cleve- 
land, plant is at present chairing a June sym- 
posium in the field . . . Ben writes that in his 
opinion the time is ripe in the Institute for a 
rockets & missiles division & asks those interested 
in the field to get in touch with him . . . Ben 
is well aware that before a division of the Insti- 
tute can be formed there must be great evidence 
of its ability to survive & of the true interest 
of the members . . . so much will depend upon 
the success of the June symposium & the interest 
it arouses . . . Speaking of divisions, the Nuclear 
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NEWS and NOTES: 


Engineering Division will give members inter- 
ested in the nuclear field four opportunities to 
present papers .. . In August there is a Heat 
Transfer Conference in September the 
Geneva, Switzerland, Conference . . . in Decem- 
ber, in Cincinnati, there are two symposia, one 
on Processing of Irradiated Fuels & the other 
on Reprocessing of Fluid Reactor Fuels . . . & 
in March, 1959, at Atlantic City there will be 
a symposia on Process, Data & Design Methods 
for Nuclear Fuel Recovery . Those inter- 
ested should write to Charles E. Dryden, Secre- 
tary of the Nuclear Engineering Division, at 
Ohio State University. Nuclear Standards: Mem- 
bers should know that we are sponsor- 
ing Section Committee N-5 of the AS.A. 
Chemicai Engineering for the nuclear field . . . 
The committee Chairman is S. I. Winde of 
duPont . . . Nominating Committee for 1958 
will be headed by R. P. Dinsmore . . . For the 
benefit of Local Section chairmen who want to 
get their suggestions before the Nominating 
Committee or roll out a petition for their favor- 
ite sons, here is the schedule for 1958 . . . The 
constitution requires that the nominating ballot 
be received no later than nine weeks prior to 
the annual meeting A special Council 
by-law asks that the Nominating Committee 
bring in its selections at least twenty weeks 
before the annual meeting so that the candi- 
dates may be presented to the members 
early through C.E.P. We hope to have 
the candidates publicized in the August issue 
. . or preferably earlier . . . & the time table 
is as follows . . . Nominating Committee selec- 
tions to be finished by the week of July 18... 
candidates to appear if at all possible in the 
August issue of C.E.P. The very latest 
date that petitions for candidates may be ac- 
cepted by the New York office is October 3. 
. . . A word of advice to any section members 
who are considering a petition . . . please try 
to get the candidates’ biographical data, picture, 
etc., into A.I.Ch.E. headquarters no later than 
July 15, to ensure publication in C.E.P.’s August 
issue. The New York Section has recently issued 
a publication which tells about the require- 
ments for a New York State Professional 
Engineer’s License . . qualifications for 
admission to examinations & available re- 
view books & courses . . . It is a mimeo- 
graphed collection which other Local Sections 
might want to adapt. F.J.V.A. 
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An Anders compressed air 
dryer fully automatic differ- 
ential pressure explosion- 
proof type with steam regen- 
eration and external heater 
and cooler, with an oil ad- 
sorbing prefilter. Anders, a 
new division of Milton Roy 
Company, has had over 20 
years of experience in build- 
ing quality instrument air 
dryers and gas dehydrators. 


Keep your pneumatic controls operating efficiently 
... WITH ANDERS AIR DRYERS 


You can be sure that your pneumatic control instru- 
ments will operate at highest efficiency when your air 
supply is clean and dry. Proper conditioning of your air 
supply is assured by Anders Instrument Air Dryers . . . 
continuous units in which the adsorption, reactivation 
and cooling cycles are entirely automatic, requiring no 
attention. Semi-automatic and manually regenerated 
models are also availabie. 


These automatic dryers are: 


e built with open, weatherproof or explosion-proof features 
e available in 24 standard sizes for quick delivery « designed 
for 3 hour regeneration cycles and up « supplied for steam 


or electric activation « welded construction according to 
ASME and ASA Codes 

Anders air dryers range in size from a 5 SCFM to an 
11,500 SCFM unit. Specially engineered dehydrators 
for various gases and liquid hydrocarbons are also 
available . . . in sizes to 100,000 SCFM, at pressures 
up to 6,000 psi. 

For additional information, write for Bulletin 857— 
“Anders Instrument Air Dryers.” 

Anders Lykens Corp., a division of M1ILTon Roy 
ComPANyY, 1300 East Mermaid Lane, Philadelphia 18, 
Pa., Engineering Representatives throughout the world. 


Controlled Volume Pumps + Quoantichem Analyzers 
Chemical Feed Systems + Anders Air and Gos Dryers 
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New acid process gives 95% yield 


LEACH SYSTEM in new Ozark-Mahoning phosphoric acid 
plant consists of two lerge diameter tanks, each divided 
into four quadrants by baffle walls, with a turbine-type 
LIGHTNIN Mixer in each quadrant. Singmaster & Breyer, 
plont designers, specified the standard LIGHTNIN Mixers 
you see here. 


with good mixing in leach tanks 


More often than you might think, good 
mixing of fluids can make the difference 
between “just average” and superior 
process results. 

That's one reason why LIGHTNIN 
Mixers were specified for this new wet- 
process phosphoric acid plant at Ozark- 
Mahoning Company, Tulsa, Okla. Sing- 
master & Breyer, New York engineering 
firm, did the process and equipment 
design for Ozark-Mahoning Company. 

High yield—low cost 
Utilizing the Belgian Prayon process, 
relatively new to this country, the plant 
consistently yields better than 95% of 
acid containing 30% P2O;. It produces a 
32% product from sulfuric acid as 
weak as 55%. 

Leaching temperature is 15-20 degrees 
cooler than conventional processes— 
easing the corrosion problem and per- 


MIXCO fluid mixing specialists 


A 


mitting the use of less costly materials 
of construction. 

The new plant has run without a hitch 
since the day Ozark-Mahoning operating 
management pushed the button. 


How mixers help 
Good mixing does its job in the leach 
system, where finely ground phosphate 
rock is slurried with recycled phos- 
phoric acid, then reacted with sulfuric 
acid to precipitate gypsum. 

A LIGHTNIN Mixer in each of eight 
leach-tank compartments provides the 
exact balance of fluid flow and turbulence 
needed for intimate acid contacting and 
highest extraction values. 

The LiGutnins also provide complete 
uniformity and immediate dispersion of 
reactants, resulting in the growth of 
large, easily filtered gypsum crystals 


YOU CAN HANDLE any 
fluid mixing job, in tanks of 
re any size or shape, with 
ade UGHTNIN Mixers. Results are 
fully predictable; uncondi- 

tionally guaranteed. 


FOR LATEST MIXING INFORMATION and full description of LIGHTNIN Mixers, 


send for these helpful bulletins: 


(CD Top or bottom entering; tur- [() Side entering: 1 to 25 HP (LJ Quick-change rotary me- 


bine, paddle, and propeller (B-104) 


types: 1 to 500 HP (B-102) (J Laboratory and small-batch 
production types (B-112) 

(_] Condensed catalog showing [[] Data sheet for figuring 
all types (B-109) 


(J Top entering; propeller 
types: “% to 3 HP (B-103) 


() Portable: Ye to 3 HP (B-108) 


chanical secls for pressure 
and vacuum mixing (B-111) 


mixer requirements (B-107) 


Check, clip, and mail with your nome, title, company address to: 


MIXING EQUIPMENT Co., Inc., 199-¢ Mt. Read Bivd., Rochester 11, N.Y. 


In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 10, Ont. 


On your next project, why take chances 
on fluid mixing when you can be swre? 
With LIGHTNIN Mixers, you get the secu- 
rity of knowing there's a mixer to match 
your requirements exact/y—with replace- 
ment parts always quickly available if 
you ever need them. 


Predictable results 

You're sure about resu/ts, too— because 
your LIGHTNINs are selected on the basis 
of application and test data unique in 
industry. Many thousands of pilot runs, 
plus scientific methods of scale-up, 
insure predictable mixing results that 
are unconditionally guaranteed. 

For quick, competent help in getting a 
new process started right, or in making 
an old process more efficient, call your 
LIGHTNIN Mixer representative. He's 
listed in Chemical Engineering Catalog. 
Or write us direct. 
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